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LETTER OF SUBMITTAL. 



Government Hospital for the Insane, 

Was/iijH/to?K D. C, April 7, 1903. 

Sir: I have the honor to transmit herewith a special report of the 
pathologist of this hospital, inchidin^- text, plates, and photographs, 
as contemplated at the time of the su!)missi()n of the annual report of 
the Board of Visitors. This report incUides a synopsis of all the cases 
of brain tumors developed at the hospital during the term of service 
of the present pathologist, and will be of great interest and value to 
neurologists and specialists in diseases of the brain. I respectfully 
request its publication in the interest of science as a portion of the 
regular report from this hospital. This portion was deferred at the 
time of the submission of the annual report until the necessary data 
could be procured and put in shape for publication. 
Very respectfully, 

A. B. Richardson, 

Super !n ten den t. 

The Honora])le Secretary of the Interior, 



Dear Sir: I have the honor to submit to you the work on intra- 
cranial tumors prepared for pu])lication by your permission and under 
your direction. 

The work consists of a compilation of the reports of cases of intra- 
cranial growths which have been published in the pathological supple- 
ments to the annual reports of the hospital during my term of service, 
with the addition of two cases of brain tumor studied during the past 
fiscal year. 

Five photogmphic plates and 11 microscopical drawings are here- 
with submitted for reproduction by photo-engraving process, and 25 
half-tone plates and reproductions of 54 microscopical illustrations are 
in the possession of the hospital ready to convey to the printer. 

Trusting that the work may meet with your approval, and with 
many thanks for your support and assistance, I am. 
Very respectfully, 

I. W. Blackburn, M. D., 

Pathologist, 
Dr. A. B. Richardson, 

Superintendenit Government Hospital fm' the Insane, 
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A STUDY OF TWENTY-NINE INTRACRANIAL TUMORS, FOUND IN SIX- 
TEEN HUNDRED AND FORTY-TWO AUTOPSIES IN CASES OF MENTAL 
DISEASE. 

INTRODUCTION. 

In this study of intracranial growth.s the subject has been considered 
mainly from the standpoint of morbid anatomy and pathological his- 
tology. Occurring as the}^ did among the insane, the clinical histories 
are often very deficient. In some cases the patients were greatl}'^ 
demented on admission and could give no clear subjective s^^mptoms; 
in some, the symptoms of ])rain tumor were obscured !)y predominating 
mental manifestations, and in others the growths were small and prob- 
ably gave rise to no physical nor mental disturbances. In several 
cases the presence of intracranial growth was recognized by the char- 
acteristic -symptoms, but in these cases it was not deemed wise to 
operate; and in most instances it was found that (Mther the size of the 
[rowth, its nature, or its situation would have preckided an operation. 

)me of the dural growtlis might have been removed if the}" had been 
discovered while the tumors were small and had not penetrated and 
seriously damaged the brain. It is this that gives interest to the stud}" 
of several of these small growths, otherwise of little importance to the 
clinician. Owing to the slow growth of these tumors and that the}^ 
penetrate the brain mechanically a certain degree of tolerance is 
attained bv the organ, and unfortunatelv such growths mav reach con- 
siderable size before their presence and location are recognizable by 
brain symptoms. These tumors are, however, })y all means the most 
favorable for operation, as they do not infiltrate the brain substance, 
they are sharply circumscribed, easily enucleated, and if removed 
would not recur. Of the twent\'-eight true tumors found, seventeen 
may be regarded as belonging to this class of growths properly called 
spindle-celled endothelial sarcomata, usualh' of the dura mater. The}'' 
originate as small wart-like growths from the inner surface of the 
dura mater and when favorably situated for operation may be easily 
removed, in many cases with safety and the preservation of mental 
health. 

Other growths which invade the brain tissue -and replace its ele- 
ments by infiltration such as the ordinary forms of sarcoma and the 
^liomata can only be removed by sacrifice of the portion of the brain 
mvolved, and such operations can scarcely be regarded as either safe 
or promising. For this reason some of the tumors studied could not 
have been removed even if surgical interference had been attempted. 
This study has, for the reasons given, mainly to do with the morbid 
anatomy and histology of these growths, and to facilitate the descrip- 
tions 30 plates and 65 microscopical drawings have been introduced 
to illustrate the intracranial tumors and the morbid growths with which 
they were in several instances associated. 

The microscopic fields selected were tho.se best illustrating the gen- 
eral character of the growth; in some this was possible in a siiv^l<^ 
drawing; in others several illustmtions w^re Tv^ee^§>^\^ Vo -^o^ ^^ 
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6 INTRODUCTION. 

moditications of the tumor structure. In the cases of adenooj 
the hypophysis, drawings of the normal glands were given for com 
parison with the tumor tissue and several fields from the latter wen 
introduced to show slight variations in histology in different parts. 

tispecial attention has been paid to the illustration of the severa 
varieties of endothelial sarcomata, and the drawings and cases hav< 
been arranged to show the origin and development of the pocuHaritie; 
of structures which make these growths so interesting and so complex 

The gliomata have been represented by a number of drawings f ron 
typical fields and from some of the modifications of structure to whicl 
these complex tumors are subject. In the writer's opinion thest 
growths can no longer be regarded as simple tissue tumors. Accord 
mg to the recent and accepted views as to the blastodermic origin o 
the neuroglia, we have in this tumor ti-sue ectodermic elements ii 
the glia cells and fibrils, and mesodermic derivatives in the blooc 
vessels and their accompanying fibrous investments. The result is j 
compound tissue tumor with complex interrelations not yet fulb 
investigated. 

The ordinary sarcomata are represented by a single tumor, a round 
celled sarcoma, which probably originated as an angio-sarcoma of th< 
pia mater; and on the border line between the gliomata and sarcomafc 
may be placed the tumor represented by fig. 53, case 820. This tumo 
was called a glio-sarcoma, but it may be with^qual propriety regardec 
as a small-ceued glioma. 

The specific granulomata are represented by a case of multipL 
tubercular tumors of the brain and extensive deposits in the lungs 
vertebrae, and elsewhere. Tubercular disease of the brain and men 
inges has been infrequent in my autopsies, as most of our patients ar< 
adults. Gross syphilitic disease of the central nervous system is als< 
rare, and it is perhaps worthy of remark in this connection, that ii 
over 1,700 autopsies, 1 have never found any syphilitic growth of th( 
bmin which could be dignified by the name of tumor or gumma. 

Three growths were found within the pituitary fossa; two of whicl 
involved the pituitary body and one occupied the fossa and greatb 
enlarged it, but did not affect the gland. In none of these cases wer 
there any evidences of acromegaly. Two of these tumors were adeno 
mata of the hypophysis, and the nature of the third could not be detei 
mined on account of degeneration. The more rare forms of intracrania 

growths have not been round in my autopsies, and no secondary deposit 
ave occurred in the brain from the malignant tumors of other organs 
In several cases tumors of different character coexisted with growth 
of the brain and dura mater, and in one instance three tumors of dil 
ferent structure were found in the same subject. 

Osteomata in the form of exostosis of the inner table of the skull 
and small irregularl}^ shaped, flat bone masses, usually of the falx 
have been quite common. The possible relation of these growths t 
inflammatory diseases and to congenital errors of development woul 
exclude them from the true neoplasmata. 

The writer wishes here to express his thanks to his professions 
friends whose appreciation of his work prompted the invitation t 
publish it in this form; and to Dr. A. B. Richardson, supcrintenden 
of the hospital, for his encouragement and support, without which th 
work could not have been accomplished. 

Government Hospital for the Insane, 

December 31, 1902, 
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DESCBIFTION OF PLATES. 

I 

Plate I (Case 853). — Section through the tumor near its middle, showing its rela- 
tion to the calcarine fissure and the median surface of the occipital lobe; and 
the encroachment upon the posterior horn of the ventricle. The section was 
made after hardening the brain; the definition between the brain tissue and that 
of the tumor is therefore not so distinct as in the fresh condition. 

Plate II {Case 84^). — View of the tumor of the frontal lobes seen from the base. 
The relative size and the position are well shown. 

Plate III {Case 842). — Median section of the brain showing half the tumor in situ. 
The displacement of the brain structures is well shown. The small portion of 
falx which was adherent to the tumor is seen in position. 

Plate IV {Case 774)- — This plate represents the median section of the brain, and 
shows the tumor in the frontal lobes and the displacement of the brain struc- 
tures by it. A small portion of the falx was left in situ to show its adhesions to 
the tumor. To prevent glistening of the surface the photographs of fresh speci- 
mens were taken under water by the use of a mirror. The pictures of such are, 
therefore, marked ''reversed." It will be observed that this tumor is in the 
same situation, and it has almost the same structure, as that shown in PI. III. 
The situation seems to be rather a common one for tumors of this kind, but for 
what reason is not clear. 

Plate V {Case 1146). — Soft carcinoma of the pyloric end of the stomach. The 
pylorus was laid open by a section running parallel with the long axis of the 
stomach. The darker portions of the tumor were ulcerated and hemorrhagic. 
The picture shows portions of stomach and duodenum; the walls of the former 
somewhat thickened. A tumor of the dura mater which coexisted in this case 

_ wasnot pho tographed. S<^f^ fipa. 1^ i-^ a^iri ^A 
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For plate VI read plate viii 
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Plate X {Case 1130). — Superior view of cerebellum and tumor. The photograph 
shows the tumor in place, the increased bulk of the left hemisphere of tne 
cerebellum from the presence of the tumor, the fifth nerve stretched over the 
growth, and the lateral displacement of the pons. 

Plate XI {Case 1130). — The plate shows the larger soft fibromata of the skin, 
though hundreds of minute nodules are invisible owing to the small size of the 
photograph. The tumors were especially numerous on the forehead and arms. 
The coexistence of multiple soft fibromata of the skin with tumor of the cere- 
bellum was deemed of sufficient interest to introduce this plate, though there 
was evidently no eetiological relationship between the growths. 

Plate XII ( Case 965). — View of the base of the brain, showing the tumor in thr 
portion of the temporal lobe. The flat portion of the tumor, which rested 
tentorium, is shown, and also the displacement of the occipito-temporalo 
tions, and the proximity of the growth to the cms and pons. The phol 
is reversed. 



DESCBIFTION OF PLATES. 

I 

Plate I (Case 853), — Section through the tumor near its middle, showing its rela- 
tion to the calcarine fissure and the median surface of the occipital lobe; and 
the encroachment upon the posterior horn of the ventricle. The section was 
made after hardening the brain; the definition between the brain tissue and that 
of the tumor is therefore not so distinct as in the fresh condition. 

Plate II {Case 84^). — View of the tumor of the frontal lobes seen from the base. 
The relative size and the position are well shown. 

Plate III {Case 842). — Median section of the brain showing half the tumor in situ. 
The displacement of the brain structures is well shown. The small portion of 
falx which was adherent to the tumor is seen in position. 

Plate IV {Case 77 4)- — This plate represents the median section of the brain, and 
shows the tumor in the frontal lobes and the displacement of the brain struc- 
tures by it. A small portion of the falx was left in situ to show its adhesions to 
the tumor. To prevent glistening of the surface the photographs of fresh speci- 
mens were taken under water by the use of a mirror. The pictures of such are, 
therefore, marked ** reversed." It will be observed that this tumor is in the 
same situation, and it has almost the same structure, as that shown in PI. III. 
The situation seems to be rather a common one for tumors of this kind, but for 
what reason is not clear. 

Plate V {Case 1146). — Soft carcinoma of the pyloric end of the stomach. The 
pylorus was laid open by a section running parallel with the long axis of the 
stomach. The darker portions of the tumor were ulcerated and hemorrhagic. 
The picture shows portions of stomach and duodenum; the walls of the forSier 
somewhat thickened. A tumor of the dura mater which coexisted in this case 
was not photographed. See figs. 12, 13, and 14. 

Plate VI ( Cane 1503). — Spindle-celled endothelial sarcoma of the dura mater, pene- 
trating the brain at the anterior portion of the right frontal lobe. A small 
portion of the dura is left adherent to indicate the origin of the growth. The 
third frontal convolution is seen to be pushed upward and backward. 

Plate VII ( Case 1178). — This plate shows a section made exactly through the center 
of the spindle-celled sarcoma of the dura mater. A section of the skull was 
also made and placed in position to be photographed. The elevation of the 
inner surface of the bone at the point of origin of the tumor is thus seen in situ. 
The section shown includes the dura over the convexity which was adherent to 
the tumor, the falx, and tentorium. The photograph shows the lines of con- 
nective tissue which radiate from the place of origin of the tumor and intersect 
it in every direction. The growth of the tumor from the dura, its evident 
encroachment upon the brain, and the well-defined boundaries of the growth 
are clearly shown. 

Plate VIII {Case 1178). — The outline diagram shows the situation of the tumor, 
its encroachment on the cortical motor areas, and the line of section shown by 
PL VII. 

Plate IX {Case 1130). — Hemorrhagic spindle-celled sarcoma of cerebellum. The 
plate shows the inferior view of the cerebellum with the tumor in situ. The 
relative size of the growth the depression made in the cerebellum and the dis- 
placement of the pons are well shown. 

Plate X {Case 1130). — Superior view of cerebellum and tumor. The photograph 
shows the tumor in place, the increased bulk of the left hemisphere of tne 
cerebellum from the presence of the tumor, the fifth nerve stretched over the 
growth, and the lateral displacement of the pons. 

Plate XI {Case 1130). — The plate shows the larger soft fibromata of the skin, 
though hundreds of minute nodules are invisible owing to the small size of the 
photograph. The tumors were especially numerous on the forehead and arms. 
The coexistence of multiple soft fibromata of the skin with tumor of the cere- 
bellum was deemed of sufficient interest to introduce this plate, though there 
was evidently no setiological relationship between the growths. 

Plate XII {Case 965). — View of the base of the brain, showing the tumor in the basal 
portion of the temporal lobe. The fiat portion of the tumor, which rested on tb^ 
tentorium, is shown, and also the displacement of the occipito-temporal convol 
tions, and the proximity of the growth to the cms and pons. The photogra] 
is reversed. 

7 
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Plate XIII {Case 965). — This section of the brain shows the depth to which the 
tumor had penetrated and the displacement of the convolutions by it. The sec- 
tion passed exactly through the. middle of the growth. 

Plate XIV ^ Caa€ 1582). — Spindle-celled, endothelial sarcoma of the dura mater 
penetrating the lower portion of the temporal lobe. The growth is seen in pro- 
file and therefore appears smaller than the actual size. 

Plate XV [Case 105S). — Median section of the brain, showing the glioma of the 
Corpus callosum and frontal lobes. The degeneration and hemorrhage in the 
central portions of the growth are clearly shown, and the swollen convolutions 
in the vicinity with the cerebral arteries embedded in them. 

Plate XVI {Case 14^6).— ^oction through the middle of a glioma of the left frontal 
lobe. It may be seen by the dotted line which marks the apparent limits of the 
growth, that the tumor tissue did not reach the surface membranes and that it 
extended to the roof of the lateral ventricle. The small cystic cavity shown at 
(a) is one of those not uncommon in gliomata. 

Plate XVII (Owe 1619), — Horizontal section of the brain showing a large hem- 
orrhagic glioma occupying the left frontal lobe. The increased size of the lobe, 
the encroachment upon the insula, and the pressure upon the basal ganglia and the 
internal capsule are well shown in the picture. The tumor evidently originated 
in the white matter, did not extend to the membranes, and the outer portion of 
the cortex was unaffected. Several small softened areas are seen in the basal 
ganglia the result of disease of the cerebral arteries. 

Plate XVIII ( Case 1619). — Upper half of the brain showing the glioma in situ. The 
increase in the size of the lobe and the pressure upon the central structures are 
well shown in this section. The tumor tissue with the alternating degenerated 
and hemorrhagic areas presents a mottled appearance which clearly defines the 
limits of the growth. 

Plate XIX ( Case 820). — This plate represents the external appearance of the glioma 
of the brain found in this case. The color of the affected region gave it a dark 
shade in the photograph, and the alteration of shape of the affected temporal 
lobe is well shown. A portion corresponding to the uncinate gyrus is much 
enlarged and has pressed aside the optic nerves and the cms. 

Plate XX {Case 1237). — Round-celled sarcoma of the brain; showTi bv section 
through the corpus callosum, median line of cerebellum, and into the posterior 
comua of the lateral ventricles. The fungoid masses which grew into the ven- 
tricles are well shown. To distinguish the tumor masses from the brain sub- 
stance fine stippling has been used. 

Plate XXI {Oise 1237). — This plate shows a view of the same tumor after removal 
of the superior portions of the hemispheres on a level with the basal ganglia. 
The plate shows more clearly the fungoid tumor masses, the great enlargement 
of the lateral ventricles owing to obstruction of the aqueduct of Sylvius by the 
growth of the tumor, and the extensive invasion of the cerebellum. The appar- 
ent asymmetry of the two hemispheres is due to distortion during hardening 
after sections had been made. 

Plate XXII {Case 788). — In this plate the adenoma of the pituitary body is shown 
in situ. The displaced nerves and arteries are seen around the tumor. The 
rough surface is the portion which was removed from the pituitary fossa. 

Plate XXIII {Case 788) — This plate shows the depression made by the pituitary 
tumor in the base of the brain. The structures which were displaced and pressed 
upon may all be seen. 

Plate XXIV {Case 870). — This plate shows the base of the brain with the pituitary 
tumor in situ. The relative size of the growth is well shown, and the extreme 
separation of the arteries of the circle of Willis, the olfactory nerves, optic nerves, 
and the basal portions of the temporal lobes. The optic nerves lie apparently 
turned backward over the tumor, and the chiasma may be seen stretched 
between them. The third nerves may be seen between the pons and the tumor. 
The darker portion of the tumor is that which was dissected from the pituitary 
fossa. 

Plate XXV {Case 870). — This plate represents the median surface of the brain and 
the pituitary tumor, photographed after h&rdening. The specimen was somewhat 
flattened by lying on the convexity and the pia mater was wrinkled by shrinkage 
of the brain tissue. The size of the growth and its encroachment upon the ven- 
tricular cavity are well shown. The cut surface of the tumor presents a more 
granular appearance than in the fresh condition. A slight constriction marks off 
the portion which lay in the enlarged pituitary fossa. The parts within the 
vpntricular cavity immediately adjoining the tumor being extremely soft at the 
^e autopsy did not harden well and are therefore not well defined in 
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Plate XXVI {Case 991). — Section of cerebellum, showing tubercular tumor. 
Plate XXVII ( Case 805), — Aneurism of the right middle cerebral arterv. The dis- 
placement of the middle cerebral artery, the optic nerves, the third nerve, and 
the adjoining portion of the temporal lobe is well shown. The adherent ten- 
torium and a small calcareous nodule are seen on the surface of the tumor. 
Plate XXVIII {Case 805). — View of a dissection showing a quarter section of the 
aneurismal sac left in situ. The opening which existed in the artery still com- 
municated with the aneurismal sac, though the ca\'ity was about filled up with 
a dry, friable mass of altered blood clot. The opening is easily seen and* the 
posterior communicating artery is distinguished by a bristle passed through it. 
Plate XXIX {Case 1246) . — Photograph of the interior of a scaphoid calvaria, show- 
ing hyperostoses of the inner table of the frontal bone and small nodular 
exostoses along the line of the obliterated sagittal suture. 
Plate XXX. — Group of several small irregularly-shaped osteomata such as are fre- 
quently found in the falx cerebri. The specimens are from several cases. They 
are photographed natural size. 
Note. — The plates, drawings, and cases are arranged without reference to numeri- 
cal order, the object being to nhow the progresf^ive development of the tumor tissue 
from the simpler to the more complex forms. This seemed to be especially impor- 
tant in case of the spindle-celled endothelial sarcomata, illustrated by 81 microscop- 
ical drawings, showing the development of this tumor tissue and the degenerative 
modifications to which it owes its coni])lexity. 

DESCRIPTION OF DRAWINGS. 

SriNDLE-CELLEI) ENDOTHELIAL SARCOMATA. 

Fig. 1 {Oii^e ^o,i). — This drawing represents the denser portion of the growtji. 
Several cell whorls are represented, some with commencing hyaline degenera- 
tion in the central portions. Longitudinal and transverse sections of spindle- 
cell groii})s are seen running between the closely parked cell nests. Near the 
center of the drawing is a blood vessel with thickened hyaline wall, surrounded 
by circularly arranged spindle cells. The bodies of the cells, being faintly 
stained and closely applied to each other, are scarcely distinguishable in sections. 

Fig. 2 {Case 6oJ). — Section from the h^oser portion of the tumor, where the spindle 
cells are more curled and are more irregular in arrangement. Several cell whorls 
are re])resented, some showing a tendency to hyaline change in their centers. 
Two small hyahne spherules are seen at the left of the drawing, and capillary 
blood vessels in transverse and longitudinal section. 

Fig. 3 {Case 842). — This section shows some spindle-cell bands running longitudi- 
nally, and transverse sections of three others. This tumor is almost identical 
with the one represented in fig. 4, Case 774. 

Fig. 4 ( Case 774)- — In this drawing are represented parts of four lobules or groups of 
cells with delicate connective tissue-carrying blood vessels, running between 
them. The cell groups consist of cell nests and bands of spindle cells running in 
every direction. Some transverse sections of spindle cells may be recognized 
by tne round sections of their nuclei. The intercellular substance is scanty and 
the cell bodies are hard to distinguish in the sections. 

Fig. 5 {Case 1436). — This drawing shows the general structure of the tumor. It is 
seen to be composed mainly of spindle-cell elements arranged in bands and 
whorls. Several of the latter are shown with a few round, clear cells in their 
centers, visible by careful focusing. Occasionally groups of spindle cells are cut 
transversely, when the nuclei appear round. Two blood vessels with fibrous 
walls containing slender elongated nuclei are shown in the field. The stippling 
used for shading gives a granular appearance which is not present witn low 
amplification. 

Fig. 6 {Case 1436). — This drawing was taken from the line of junction between the 
dura and the tumor to show the gradual transition from membrane to tumor 
tissue^ Usually the tumor structure contained many large blood vessels at the 
junction with the dura, and the adjoining dural vessels were engorged. The sec- 
tion shows two small concentrically arranged cell groups. 

Fig. 7 {Cane 76). — Section of tumor of brain, showing one very large and three 
small hyaline globes, and a cell nest composed of closely packed spindle cells. 
In the center of the large hyaline body are several nuclei and a little granular 
matter, and a few flattened,* rod-shaped nuclei are seen between the laminae. 

Fig. 8 {Cane 76). — Section from the same tumor, showing two cell-nests an'^ 
very dense hyaline bodies. 
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Fig. 9 (Case 715). — In this drawing are seen several small hyaline globules lying in 
the centers of cell-nests; a few small cell-nests which show no hyahne change; 
a longitudinal view of a cylinder of hyaline material in the center of a band of 
spindles, and several blood vessels surrounded by spindle cells. It is impossible 
to represent the hyaline material perfectly with pen and ink. 

Fig. 10 {Case 716). — This drawing represents a very large hyaline globe from the 
same tumor, with its investing layers of closely applied spindle cells. Such 
bodies are distinctly visible to the naked eye. 

Fig*. 11 ( Case 715). — Section of the tumor of the falx enlarged one-third, showing the 
shape of the tumor and its relation to the falx and dura. 

Fig. 12 [Case 1146). — This section represents a spindle-celled endothelial sarcoma, 
which has become fibrous and has undergone hyaline degeneration, which ren- 
ders the nuclei indistinct and the cells nearly indistinguishable as such. In the 
lower middle portion is a concentrically striated, fibrous, and hyaline body, which 
represents a small concentrically arranged, spherical cell mass which has become 
so degenerated. A number of these spherules of fibrous appearance, with scarcely 
visible nuclei, are seen in the middle diagonal line of the picture. These masses 
show all stages of degenerative change, from the spherical cell mass to the hya- 
line and calcified globular masses such as are represented in the drawing. The 
almost homogeneous appearance of the degenerated tumor tissue is represented 
by fine stippling, though the tissue was not granular under the microscope. The 
fibrous change in the cellular tissue and the hyaline degeneration gave the growth 
a close resemblance to hard fibroma, and in fact a considerable amount of real 
fibrous tissue was found present. Vessels were not numerous, and those found 
were imperfectly developed and hyaline. The growth was unquestionably of 
dural origin, though its exact histogenesis was impossible to determine. 

Fig. 13 {Case 1146). — This drawing represents a soft carcinoma of the pyloric region 
of the stomach. The cells, when not influenced by pressure, are round, with 
prominent nuclei ; when closely packed they are, of course, polymorphic. In some 
of the alveoli the peripheral cells show a tendency to arrange themselves in a 
single layer and to assume a columnar shape from mutual pressure. This is about 
the only trace of gland-like structure, except that the size and character of the 
cells suggest the fundus cells of the pyloric glands, from which they probably 
originated. The stroma is scanty, it forms very small alveoli, and it is less 
nucleated than usual in such tumors. 

Fig. 14 {Case 1146). — This section was drawn to show the penetration of the cancer 
cells into the connective tissue trabeculae, between the muscular bundles of the 
circular layer of the muscular coat of the stomach. Two cancer cell-nests are 
shown lying in the midst of the dense cellular infiltration of the connective tissue. 
The muscular bundles are cut transversely, as the section was made parallel to 
the long axis of the stomach. 

These two drawings were here introduced on account of the interest attached 
to the presence of two tumors of different character in the same subject. 

Fig. 15 {Ca^e 1516). — In this drawing are shown a number of hyaline spherules 
and three longitudinal sections of hyaline bands or rods such as were found in 
some parts of this growth. These rods of hyaline material are evidently of cell 
origin, as they sometimes show remains of elongated nuclei and are commonly 
found in the midst of bands of spindle cells. In some tumors of this class hya- 
line degeneration may affect any of the constituents of the tumor, and hyaline 
material may even be found in minute spherules and droplets apparently not of 
cell origin. 

Figs. 16-20 {Case 1516). — These drawings show the various stages of hyaline trans- 
formation of the cell spherules from the concentrically arranged cell groups to 
the hyaline spherules, which could hardly be distinguished as of cellular origin. 

Fig. 21 {Case 1516). — This drawing shows a field from the same tumor composed 
of closely set cell spherules of small size, partly transformed into hyaline globes. 
The small spherules are separated by a little spindle-celled tissue cut in every 
direction. The partly hyaline spherules still show the nuclei of the cells 
arranged concentrically as in fig. 20. 

Fig. 22 {Ca.'^e 965). — This drawing shows the structure of this curious growth under 
a moderately high power. The characteristic feature of the structure is the 
presence of great numbers of round and oval hyaline bodies, which are believed 
to be the products of some form of defeneration of the closely packed cell 
whorls, one of which remains unchanged m the field represented. The drawing 
shows a number of these bodies of various sizes, some of which show^ calcifica- 
tion of their central portions. They nearly all show flattened, elongated nuclei 
between some of the laminae, whicn are supposed to be remnants of the cells of 
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the original cell-nests or whorls. The large body in the center of the drawmg 
is composed of three globular bodies which have coalesced and are surrounded 
by a common capsule. Similar cell arrangements are seen in some tumors of 
this class, as shown in fig. 4, Case 774. 

The cells remaining between the hyaline globes are mainly spindle-shaped, and 
run in bands in every direction. Sometime several layers oi cells are arranged 
circularly around some of the hyaline spherules. In some small areas the cells 
seem to be nearly all round, but as the spindle cells predominate the tumor may 
be regarded as a spindle-celled sarcoma, or psammo-sarcoma. 

Fig. 23 (Case 965). — Low-power drawing of the same tumor, showing the great 
number of hyaline spherules found throughout the growth, and the small pro- 
portion of cell structure which remains between them. Near the center of the 
drawing two of the bodies have been displaced and one is partly turned over, so 
that the cut edge is shown. Several empty spaces are seen in the drawing, the 
spherules having been displaced by the section knife. At the upper border of 
the drawing two spherules have coalesced; several show calcified centers, and 
nearly all have flattened nuclei between some of the laminae. 

Fig. 24 (Case 1503). — Section showing the general structure of endothelial sarcoma 
of the dura mater. The drawing shows numerous cell-groups consisting of 
round and polygonal cells in the centers, spindle-shaped elements at the periph- 
ery, and delicate spindle-celled tissue separating them. A number ot blood 
vessels with thick hyaline walls and scarcely distinguishable lumen are shown 
cut in various directions. At the lower part of the drawing a portion of one of 
the very large hyaline cell masses is shown. These bodies show concentric stri- 
ation, the nuclei of degenerated cells, and sometimes calcification. To ordinary 
magnification the hyaline material is homogeneous; the stippling is used for 
shading. 

Fig. 25 (Case 1503). — Higher-power view of the same tumor showing details of 
structure. Portions of several cell-groups are shown with the delicate strands of 
spindle-cell tissue between them. An attempt has been made to j?et the effect 
of the nearly clear cell protoplasm by fine stippling, and the difficulty of distin- 
guishing the outlines of the round central cells is shown by faint outlines of some 
of the cell bodies. Four hyaline spherules of small size are shown, and two 
blood vessels with thickened walls lying in a small quantity of fibrous tissue. 

Fig. 26 (Case 1582). — Spindle-celled endothelial sarcoma of dura mater. The sec- 
tion shows the general structure of the growth. Cell groups run in every direc- 
tion, some closely applied to each other and some separated by what appears to 
be hyaline fibrous tissue. Several hyaline spherules in various stages of degen- 
eration, are seen in the field and a small blood vessel with thick fibrous walls is 
shown in the middle of the drawing. 

Fig. 27 (Case 1582). — Section from the same tumor showing a large curved blood 
vessel cut longitudinally, exposing the lumen, and several small vessels with thick 
fibrous, partly hyaline walls, cut transversely. The wall of the large vessel is 
seen to be composed mainly of spindle cells arranged circularly and in many 
layers. The curved portions of the vessel not in the line of section show clearly 
the circularly grouped cells with elongated oval nuclei, the cut portions of the 
wall show transverse sections of the same, and, by section of the lumen, expose 
the large oval nuclei of the endothelium which lie parallel with the lengtn of 
the vessel. The oval nuclei in the lumen which lie transverse to the vessel are 
optical sections of the spindle-cell nuclei seen through the intima. I have not 
been able to decide as to the nature of these spindle cells surrounding the vessels, 
but I believe them to be the same as those composing the main mass of the 
tumor, and that they undergo hyaline change and form the thick-walled hyaline 
vessels such as shown in the next drawing. In the upper left corner is a small 
hyaline spherule, and in the curve of the vessel a small concentrically arranged 
cell group is seen. 

Fig. 28 ( Case 1582). — This field shows a group of blood vessels with greatly thickened 
and hyaline walls. In some parts of this tumor blood vessels were very numerous 
and were usually more or less thickened and hyaline, though some still showed 
the fibrous tissue or the spindle cells of which the walls were made up. The 
lumen was usually preserved and filled with blood, though obliteration of the 
vessels was only a matter of degree. The endothelium and intima were usually 
quite distinct and stained well, the hyaline walls stained a pale pink in hema- 
toxylin and eosin. In the drawing fine stippling was used to represent the 
homogeneous hyaline degeneration and faint concentric striations to show the 
traces of the original constituents of the vessel walls. 
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Fi«. 2» (Oiw 7/7/^).— StH'tion fnnn »\niu\U^cv\\ei\ ondothelial «arc*oma of the dan 
iiiator. The drawiiiK nhown thi» K^iicral Htnicture of the tumor, which u com- 
{M)He<l of delicate npin<llecelln cl<»Ht»lyui)pliiMl to wu'h other ko that the (*ontour of 
the cells iH Hcarcely (liHtin^uiHhahle, and the tinnue iH mainly nH*<»in)ize<l hy the ceil 
nuclei. The tendency of the c<»11h to arnin>cetheni«»lve8 in jflofnilar or oviwhorla, 
which waH not, however, a niark(*<i feature in thin tumor, is neen in the center of 
the drawing, while hroatl curved hantin of ccIIh are nhown in the general cell nuw. 
At the lower i>art of the picture* in reprenentiMi one of the broa<l hands of connect- 
ive tiwue which internect the tumor in every (iircH't ion and separate the cell tiisoe 
into lolnilcH. The conne<*tive tiKHue hantin H(H*m to radiate from the dura at the 
origin of the tumor; they are ct»rtainly of new j^rowth, and they seem to form an 
essi'ntial part of the Htnicture. In Honie tumorn (»f thin class the c*oniieotive tisroe 
in Hcanty; it in comi>osiHl mainlv of Hpindle cells and new libers, but in this thetis- 
Hue was (ienw and flbrouH. The larjjtT bltMnl vesselH were nminly found in the 
Imnds of connective tisHue, but the (*ellular )>ortion also contained a few vesf^ls 
showing the usual im)>erfect walls of san'omatous bltMMl channels. 8ome round 
cellH are found in l(K>Her portions of the sarcomatous tissue, but i)erha])s themoet 
of the round nuclei lie in transverm* Ht»ction8 of the spindle cells. 

Fk4. 30 {Cam' J17S). — This section, from the same tumor, shows a field containing a 
large blood vessel with enormously thickened hyaline wall, and two smaller 
venselH nearly obliterated by the same i)roceHS. Some of the cellular tissue ifl 
shown, i)ert of a sarcomatous blood channel, an<l some patches of dense connect- 
ive tissue. In the vi<inity of these large blood vessels the intercellular sulietance 
is abundant and distinctly tibrillatiHl. 

Fi(i. 31 (Trw^' 789). — This drawing reprew^nts Imnds of npindle cells nmning ))etween 
and partly encircling two large thick-walled vessels. The presenile of great num- 
l)ers of large and snuill veHSi»ls is a consoicnous feature in this tumor. Hyaline 
change is seen in l>oth vessel walls; in tlie one it in almont complete, in the other 
it extcn<ls only nart way around. In the right-luinil vcss(»l the endothelial lininK 
sciMiiH to have i)e('ome separateci from the vchhcI wall an<l blood has escai)eu 
lK*tween theni. In l>oth of the vesnels the inner portion of the wall shows pro- 
liferation of its cells and increase of connective tisnue. A large numl)or of small 
hyaline globuUH^ sometimes faintly concentrically striated, sometimes homoge- 
neouH, are foun<l in all parts of the sectionH. ThevHeem to be of the same nature 
as the hvaline material in the vessel walls and they seem to be especial lynumer- 
ous in tbe vicinity of the vessels. I have attempted to rei)resent the hyaline 
material by line stii)pling, but in the sections it appears homogeneous. 

Fkj. 3*2 (('ane. ll.iO), — lienjorrhagic spindle-cellc<l sarcoma of cerebellum. The sec- 
tion represented was taken from the tumor near the scat of hemorrhage, and the 
hemorrhagic infiltration of the tumor tissue is seen at the lower oart of the draw- 
ing. An artery, with thick hyaline wall, is seen at the left, ana the remains of 
another, which is totally obliti'nited, are seen at the upper right corner of the 
picture. The resemblance of transverse sections of hyaline vessels to the spheri- 
cal hyaline bodies of similar growths is very striking, but in this tumor hyaline 
spherules were not found. Wavy bands of spindle cells, closely a})plied to each 
()th(»r, are seen in the field, and also areas of (!onsiderai)le size wIhtc the inter- 
cellular substance is almndant and distinctly fibrillated. Some of the round 
nuclei se(^n in these areas are probably transverse sections of the nuclei of 
spindle cells. 

Figs. 33 and 34 are intro<luced to show the structure of the soft fibromata of 
the skin which coexisted in this case. They show so!ne slight resemblance 
to the intracranial tU!nor, but (!ould have had no histogcnctic relation to it. 

Fi(t. .').*) {('(tHf It. >()).■ -The section represented was taken from the more <'ellnlar por- 
tion of one of the soft fil)roniata of the skin. At first siirht the tissne l>ears con- 
si* It -i-abh' rt 'St 'inl)la I ice to s|»in<lle-celle(l H:n( 'on la, to which it is indeed closely allied 
hi>t<tL'cnctically and stiiicturally. A close study ol" the ;j:io\Nth shows that tlie 
nuclei are iri-c^nilar in si/e. clon</atc(l, hihI many are curvetj; they lie auiong the 
libers, and not within spimlle cells, and the intcrnncleai" spaces are lilletj with 
delicately libiillatetl conuectiNc tissue, which is relatixcly more abundant than 
in saicoiua. A small \<Mn is seen in loii;_dtudinal t»ptical s<'ction. aiitl at the 
lowei |)a?t a t hick -w alle<l aiteriole is cut t I'aiisNci'sely. The lai'^M* einlt»thelial 
?iuclei in the wall of the Ncin picsi'iil a mai'ketl <'ontiast with the nuclei i^i the 
fibrous t issue, 

I*'ii,. ;*. I ( ^ W r It. Id]. This section sht)ws t he tiensei' ami moi-e librous p(»rt ion t»f om» 
oflhesttft libromata t»f the skin. It picsents the more t\i>ical apjiearance of 
such L^row t lis. The nuclei arc less numert»us, more ro(l-like. ami more curxtMl 
than those shown in ti"_r. l'. .\ small vessel, filled with blotttl, is cut transversely 
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in the lower part, and in the upper left comer a small collection of round nuclei 
repr^ents a center of growth. Coil glands, deeper parts of sebaceous glands, 
deep hair follicles, etc., were found in the outer portions of the growths next to 
the true skin, and a few nerve fibers were occasionally found in the deeper parts 
of the tumors, but as these structures were only incidentally present they were 
not represented. 

Fig. 35 {Vase 833). — In this drawing are seen one large and several small groups of 
endothelial cells surrounded by spindle cells. Loose bands of spindle cells run 
through the growth in every direction. 

Figs. 36 and 37 are given here to show the structure of the two other 
primary growths found in this case. 

Fig. 36 (Case 833). — This drawing represents the common appearances of adenoid 
cancer of the stomach. 

Fig. 37 {Case 833). — This section shows the small round-celle<l sarcoma of the tes- 
ticle. In the center are the remains of a seminiferous tubule, and traces of its 
infiltrated wall may be distinguished around it. 

Fig. 38 [Case 539). — Tliis drawing shows some spindle-cell bands; portions of fields 

. of large, round, and variously shaped endothelial cells, which were found 

throughout the tumor, and Feveral large blood vessels lying in loose connective 

tissue. In this case the spindle cells were not a predominant feature; therefore 

I have called this growth an endothelial sarcoma, or endothelioma. 

Fig. 39 (Case ^8). — Thih" section shows the general structure of the growth in the 
most cellular portions. Spindle-cell bands shown by the oval nuclei are repre- 
sented, and groups of round nuclei with granular intemuclear substance repre- 
sent transverse sections of spindle-cell tissue. In longitudinal sections the 
stroma is faintly striated, representing the outlines of the attenuated spindle-cell 
bodies; in transverse section the internuclear substance seems faintly granular, 
and definite cell bodies can not be made out. In some places groups of round 
cells may be found, though these are of course hard to distinguish from transverse 
sections of the spindle-shaped elements. In the center of the drawing a small 
concentrically arranged cell group is seen, and at the upper part a blood vessel 
with thin walls filled with blood. 

Fig. 40 (Case 278). — This field, from the same tumor, shows several concentric cell 
groups witli prominent nuclei and some spindle-cell tissue. At the lower part of 
the drawing are groups of round cells which show no visible protoplasm. These 
are found in all parts of the tissue and probably represent a younger stage of the 
spindle cells. 

Fig. 41 (Case 278). — Section from the same tumor represented in figs. 39 and 40. 
The drawing shows the junction of the growth with the dura mater from which 
it originated. The attachments are seen to be slight and mainlv cellular, and 
at the left the two are mechanically separated. A lymph space filled with cells, 
probably of endothelial origin, is shown, the cells beginning to assume spindle 
shape and to form concentrically arranged groups at the left. In the central 
portion a small hyaline spherule is seen, surrounded by a few spindle cells. 
Hyaline globes were not very common in this growth, but in some places the 
vessel walls and bands of connective tissue showed the change in its early stages. 

gliomata. 

Fig. 42 ( Case 601). — Section of glioma of the brain, showing the various shapes of the 
cells, the blood vessels, and the granular and indistinctly fibrillated intercellular 
substance. 

.Fig. 43 (Case 832). — This drawing shows tw^o fields drawn from different portions of 
the tumor. The extreme variation in the size and shape of the cells is shown. 
The tumor differs widely in structure in various regions of the growth, but the 
fields drawn seem most characteristic. The diagnosis was difficult on account 
of the degeneration and hemorrhage in the growth, but it was named glioma. 

Fig. 44 ( Case 1053). — Section of glioma of brain showing the general structure of the 
growth, the various shapes and sizes of the cells, and a small blood vessel with 
thick, fibrous walls. Some of the cells seem to be without nuclei, some are dis- 
tinctly nucleated; the majority are more or less branched. 

Fig. 45 (Vase 1053). — Section from the looser, more d^enerated portion of the same 
tumor. The cells, being uninfluenced by pressure, are swollen and rounded, 
and many are granular. The intercellular fi orous tissue is scanty. On the right 
is shown the half of a transverse section of a blood vessel with enormously thick- 
ened wall. 
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Kni. 4«i if'ti" tf*''-n. Sit I inn frmii tin* wiiiu* tiiiniirHliowinfca iHrve hhmA ^-eiwliitt i 
|N>iMiliHr u'riMi|iiiii; of tlif irliii «'«*ll'* Hrmiinl it. TIuih* «fllH ofti-ii nhow a lanin* ' 
liirty i*liiii^':itiil Itraiii'li vi liii li ih (lin^tiil tutlii* viftnol whII. Hii)Qnvtin){ tlie imifr 
i<*riii<t k'l'iH i-i-IIh ill Hiiiiif fnriiihof ^linHir*. \Vliat«*vrr may \n* thf pifEnitii«nn> i( i 
thiMilir*|HM-itiiiii of till* I -I'll"*, tlii'v rviilriitly havrmtiiH* n*lHtioii totliiMtiwlvilk ' 

Fii.. 47 {r.i.u ti/f:\. Tlii?' «lniwinir ^Ih»»j* « lu'hl fmiii tlu* onliiiiirv Htnitiurviif thr 
tiiiiiiir, MlaiiHHl in lirniiilt)\> lin. Thi* Hhii|H»H i»f tin* «vIIh wi-n* imtlincd *trM^ 

with till* iiiil tif tlii> 111 ni liiriilii: tin* rnnml iflln or iinHH won* oiitliiUHlintbr 

hiinir wiiv Hnil y-iilw^iini-nlly liiiif-hnl with immi Hhinliiiir. The iH*iiHti|ipliii|rii>U!«l 
in th«w ilniwinu"* niiTi'lv iim ii iiirtluNl nf Mlimlin^; iiii(l«*r iii(M|frateHni)ilifi(«tv« 
th<* hiiyi* hranchiil anil |miI\ nmrphiuiM »;lia (vI|h haw hIiimwC honm^viKHiuii rkir 
cell lMMli<i«. Twi» huk't* (>hNN| vrsHriM with tlh'ir foiitontH jin* Hliownat thi^niitff 
imrt nf th«* lira wink'. Tii«' vfMM'ln hiiv«* thirk til>riMiH wiiIIh and fn*i|iieiitlvnvti 
accnniulationH nf rnuml «tIIh in thfii- vicinity. 

Km. IS ( /'iM, /;.''.). Thin wi'tiiin Hhi»ws « |H»rtiiin of the naine tiinifir rnntaiiiingi 
Hniall an*a nf rnnrfr-lik<> alviitli funtainin^ ivIIh (*|iith(*lial in rhunifter arnnipl 
in cluinirtoriMii' ^mnjiH. Thi*?**' ri'lln ntain ih'i»|M«r than the KHomatouH wlb ind 
an*ninrr ^raniihir. On the left \f* nhnwn th<* tnio KlioinattiiiN titvuv M*i«nte4 
frnni thi' alvcnli hy a Itaml of romltMiHt'il ami HhmuH tinniio, Imt eviiiontlv nf the 
Hanif rharartiT a^ I In* tnnior. 

I-'i«i. V.i {r.isr /#.7.'0. <ili I nf hniin. V\y\*\ Hhowinjf the K«*n(»ral Htnioturvof th« 

tumor in thi> nii»Ht rlianirtcriHtif Hituntionn. The tisHuocniiHiHtHof hirye tflia (vlli> 
of ahnnst every Hha|N>, lyin^ in antronia niailenp of delieiite flhrillie rirhiynucle* 
ateil. The lar^fo. iH'nrly honiop>neonN iMiilien of the ^rlia t'elln Htain faintlvin 
1hi> usual nuclear ityes/anil the inicltM ntain n)on> iliHtinetly luit an* not alwa>i 
vinihle: the appariMilly fn>e nuclei Htain deeply and are \|uite Kniiiiilar. Tk 
lar^e elenienlH are untiuestionahly ^Hia cellH; the uuelei nuiy alno iKtlontrtothe 
^dia tif-Hue, but I we n«> reason why they may not U' ni(>H<d>laHti(* in ori^rin a»BW 
the MinmI veHM>ls and tiM> liltrouH tinnue H(»metimeH found in eonHider]i})kM)tian- 
tity in Ihew tuniorn. The intercellular lihrill.e are proUihly, tt» a Kri*at (*xtent, 
proiiwH'H of the ^liucyt(*H. 

Vui. fiO ( ( V/Mf //;/.'/ ). Small lield from the name ^'lionia, showing lM>tt(*r the Hhai)Cf*o{ 
the anti-ocyleH ami the intercellular lihrlll.c. .\ few frtM> nuclei art*! w*eii, Hp|«r- 
enlly uuconnecteil with the liU'rH. 

Km T)! (Vvm/' //;/.';). Kield from the miohI vascular portion of the siune tumor hIiow- 
in^ a structure com|M)sed of Inrp' blonil channels, with a stronui iniMie up nf 
d(>licately-strialcd lihi'ous tissue with rouml and oval nuclei. Tlu* eloniTHttHl 
nuclei probably belong: to spimlI(>-shajHMl cells, thou^di no typical ^lia rells couM 
be found in these situations. The walls of tlit> blood channels apparently coiiHint 
onlv of emlotheliuui. 

Kio. .VJ {<\isf iniu). Small fu^ld from the same tumor, showing the tissue borderiii)! 
on a cyst -like space, lilled wilh homogenous |in)du(*t of depMieralinn. Xaktw 
;;roups of round nucleated c(>IIs of various si/.es are found alon^; tht> (Ml^esof thew 
cysts of softeniiivr. Tlu'y resemble the larjre «'ells l\iund in the vicinity of wtm- 
bral softenin^^M, and are probably altertMl ^lia cells, as shown i\v their resenibhuuM^ 
t(» tlH> fixed gliacytes in tli(> unsofttMUMl tissue adjoining;. In addition to them* 
round cells, larjr*' fields were made U|i of small round elements, with distinct 
nuclei lyin^' in a d(>lica1e lihrous stroma. Though these areas were vascular, 
they were too much dejjfcnerated to allow a definite conclusion as to the natun* 
and origin of the cells. In };f*nend, these areas resembled inllammatory eellulur 
inliltratioii, :md such thev mav have been. 

* ■ ft 



(;i.io-sM{coMA A\h i{or\i)-(|.:i.i,Ki) sahcoma. 
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. ;').*; ( Ciiiu- S .'()). Tins (bawiiiK rcpi-cscnls a section fi-oni the most ccMular por- 
tion of the tumor, NNJiich I liMve c:dlcd :i !';lio siirconwi. ScxcrMJ cMpilhn'v vessels 
:nc srrn. MS the «.fio\\tli is vcrv xjiscidar. The cells arc seen to vary ext retnelv 
in si/c :ni(l sIi:i|m', :ind jiic anan^M'd in ;.',i"onps, prol):il)|y havin;r sonic relation ti) 
the Mood vessels. Tlie cell l»o<lics can rarely Im' distin^ruisluMl. The inle!-«Mdlu- 
l.'M- snl)st:nicc is ;MMnnlar, with a few fdn-rs nnniini: tlironj^h it. It nmch !"t»H(»m- 
|)|('s llic ;'i;iy maltci' ol" the \\Y\\\\\ in t he scct ions. In view of the recent opinions 
:is lo the (jri^-^in of the ncnroLrlia it n>ay not be strictly c«)rrtM't to use llie tertn 
:dio s:ir(<Hnji. tlmiii'Ji the ^Meat mnnher (»f small cells with evident relation to 
the I>Io(m1 \rssrls sn^rj^csl.'^ the presence of Ixtth inesodermic and ectoderinic cjc- 
nieiils. 11 may perhaps he hetter to repii'd such u:row tlis as c(Mnl>ination tnnmrs 
residtinuf from hyperplasia of l)(»th components of the neuroglia. This tumor 
|)resented the Lr!(»ss ehaijictcristi«'s of glioma. (IM. Xl\.) 
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■ Big. 64 (Oij« 1SS7). — Round-celied sarcoma oi brain. The drawing repreaeiitB the 
P (general Btmotnre of the growth selected from manv aectione esamined. The 
' cells are round, uniform in size, and the nuclei nearly till the cells, so that the 
surrounding protoplasm is hard to distinguish and is therefore not represented 
in the drawing. The intereelluiar BubslaoH^ is scanty and apparently granular, 
but a few delicate Abere are occasionally seen. Numerous sections of blood ves- 
sels, with walls composed of endothelium and a tew delicate fibers, are shown 
in the drawing. The vascularity of the growth and the grouping of the cells 
around the vessels suggest angio-sarcoma, or at least some relation of eell devel- 
opment to the vesseis, though in other respects it is simply a vascular, small, 
round-celied aarcoma. 
Fig. 55 (Owe 1S37). — This is a low-power view to show the advancing edge of the 
same tumor as it encroached upon the white substance of tlie hippocampuf. In 
this tumor there seemed to be little tendency to infiltmie the tissues in advance 
of the tumor, hut rather to gradually replace the invaded tissue as the growth 
grew. In the drawing the tumor ti^ue is shown advancing along the adventitia 
of a smal! artery, which could be tra<;ed for some distance into the sarcomatous 
tissue. 
Fio. 56 [Cote 1SS7). — The field represented in this drawing shows the border of the 
sarcomatous growth at its junction with a 1>and of connective tissue, such as are 
found in certain parts of the tumor in the vicinity of the pia mater. As there is no 
tendency of the tumor structure to develop into fibrous tissue, I think it probable 
that theee areas of fibrous connective tisaae are derived from the included pia 
mater and are not an essential part of the growth. The drawing is intended 
mainly to show two eon oentri cully striated calcareous noduJes lying within the 
connective tissue at the border of the new erowth. These boilies were very 
numerous in the most de^nerate portions of tne growth, and were found among 
the remnants of connective tissue and not among the cells. I have not been 
able to trace the origin of these bodies to alterations in the cells, and have con- 
cluded thatthey are essentially different from the hyaline and calcareous spherules 
which occur in certain epinille-celled sarcomata oi the cranial cavitv such as 
studied in case 1146, tig. 12. Tliey are couinionlylohuiated or mulberry-like; they 
do not show traces oi nuclei; are highly re[ra<;tile, and they are found iu situa- 
tions where there is no disposition of the cells to form globular aggregations and 
to undergo hyaline change. They are supposed to be identical with the calcified 
granules lound nonnally in the pineal gland and choroid plexus, known as brain 
»and (aceri'u/tui mebri), and if so, they are different in origin from the hyaline 
and calcified cell spherules of the spindle-celled endothelial sarcomata studied in 
this and former reports, though the two are commonly contused by observers on 
it of the resemblance between them. 



Fig. 57. — Section of normal adult pituitary iKidy, showing the different kinds of 
einthelinm in the acini and the arrangement of the cells. In some of the cells 
are globules of colloid material. 
Fig. 58. — Section of normal pituitary body showing columnar cells imperfectly lining 

the acini, etc. 
Fi i. 59.^-Section from the pituitary boilv near the junction of the anterior and pos- 
terior lobes. Duct^liie structures lined with columnar cells and filled with 
gtsnulai' colloid material, and large, clear, rounded cells contained in smalt 
alveoli are represented. Figs. 57, 5R, and 59 are introduced to compare with the 

^ sections of the adenoma of the pituitary badv found in case 789. 

jFiG. 60 {Case 7Sa).— This section is from the denser part of the adejioma of the 

■ jjituitary body where the acinous arrangement is most perfect. The connective 
tissue septa carry the blood vessels andarecoveredby a more or less perfect layer 
of columnar cells. Small papillary outgrowths are seen to arise from some of the 
walls of the acini, and three transverse sections of similar processes are seen in 
the large acini. The central portions of the acini are filled with rounded and 
polygonal cells without any indication of central cavity. 

■I^o. 61 (Caae 7S8). — Section from the acinous portion of the pituitary adenoma show- 
ing several small alveoli and a duct-like structure lined with columnar cells and 
containing granular colloid material. Compare with fig. 69. 
o. 62 (Com 788). — Section of small areas found in the pituitary tumor, where the 
cells arc laive, round, with clear or slightly grannlar protoplasm, and show but 
a trace of columnar arrangement. Compare with fig. 59. 
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Fi(.. t^; I r.fn, ;.v.V). Sfitinii •.litiwinx; tin* uriii*nil Htnirtiirt' aii<l arran^Miifiit <if tiie 
ImixiT iHiitiitiix tti (III* |iitiut:iry ailriitiiiiii. Tlir impillary ciiit^rdWtliM ari'ditiD 
rvi'ty •iirfi-imn, -ImwiiiL' that tlicy tirt* iii«in*tir Wr*i* t'vliiiiiric-ul anil t^ivcrvd Iit 
riiliiiniiar i-cll*«. Tin* int<T|>a|iillary himu'i-m iiri* !4<»iiK*tiiiu*r« till«i| with lfMjf«e (flli> 
similar In thii*H' liiliiiir \\w jIvihiII in tlic iIi'Iimt |MirtioiiH, or they inav In' enii'ty, 
III', iihin* |irti|iiTlv. lilhil with ihiid iliirin^' hit*. 

Kill, lit ii'n.i, ;,v.s'i. lli'jh |h»\\iT \ir\v lit Hoiiii' iif tht* |>;i|iillary |inK*t*HH(i4 n*i»n*Hent4^1 
ill liL'. '>•!. Thf i-fiiiril tihrniH tis^iii' tti rwry iMi|>illa (*«)ii tains a hhtiMl ve^wL 
ThiM, mikI tht' •.iMtimi iriiiii which lii;. i»:» \\i\h nniwii, wi-n* lixtNi to the r>lide 
licl'iiM- riMiiiixifii; thi- iiitiltratiiiu' material, .-^i that the uxai*t n*lationH of the 
I'h'tiii'iil- an* |in'"Jrr\«'i|. 

Vui. (I'l \r,is, ,s':tn. IIiuh-|iii\\fr vii'w nt* tin* tumor <if the' pitiiitarv IhnIv. The 
ilrawin^ rl■|ln•!-t'lll^i nrir i->»m|i|rti- alvfi>hi« ainl iMirtHnf thnn'^ othorH*. Thcalve(»li 
nil' \iMy larL'f; niiriil' ihrMiialli-Ht is shnwn in thi'ilniwiii^. Tht* loii^, crilumnar 
ci'lN, cmitiiiHly nioiiiliiMl hy iimhIc i»i' ^ntwih aiitl muliial i»n*HHiirt% are Mvn U) 
inrm an ahmiM |mtIit1 iiniiii; In thi' aivtMiltir4, aiiil apptnir to l»e proIifi*ratiii^an<l 
IhrnwinL' iiff ci'IIh to till tlu' intiM'inr. Thi' rflls which till tht* coiitral cavitvuf 
till* alvrnliiM an* ir«'iicrally nmtiili'il, I ml slmw aliii<»Ht «*vt*ry coiifcMvahle nliane 
fan^^nl liy iiintMal pressure. The feiiliiil ma<'s nf ri*lls in ahiH>Ht alwavH HeiM' 
ratfil t'nitn the pariftal layer hy ii s|»are which is pmUihly tlu> if»Hiilt of^nhrink- 
ai^e in iianieiiiim. I 'a; >i Mary iiut;;ntwths fntm the alveolar wallH an* rar(*lv found 
in the purl inns ill the lumnr exaniineil, hut in other res|ii.*<*tH tlu* Htnirtiirt' ii^ 
practically iileiitical with the adeimma nf the pituitary ImkIv n*pn*8c>nt(*(l 1)V 
iiL'. 'iiK cane 7ss, The alvt^ilar walls are cnmposeil of iimtnn**eoiiiHirtive tlKHiie 
well supplieil wit! I hinoil vessels. 
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branes and cortex are destroyed to such a degree that the growth 
seems to directly invade the white matter, and large tumors lying 
within the brain with relatively small dural surface may easily be mis- 
taken for growths of the pia or brain substance. 

These growths are usually solitary, but in two or three of my cases 
more than one nodule was found. They may occur at any part of the 
dura, as no local cause appears necessary. The bone is sometimes 
slightly roughened and elevated, and the dura thinned beneath the site 
of the tumor, but this is probably the eflFect and not the cause of the 
new growth. 

These tumors do not invade the tissues by infiltration, and at the 
same time no distinct capsule can be demonstrated, the limiting surface 
being merely a condensation of the peripheral cell elements in contact 
with the tissues invaded. Remnants of the pia mater forced in 
advance of tumors penetrating the brain have been mistaken for a 
connective-tissue capsule, but no such tissue is found on the free sur- 
face of the smaller aural nodules. The growth is evidently slow, and 
they do harm by mechanically invading the brain; they are sharply 
circumscribed, and when penetrating the brain in regions of known 
function they may be accurately located; and, if accessible, they 
should be removed before they reach great size and seriously damage 
the brain. 

The exact histogenesis of these tumors is in many cases hard to 
determine. In most ,of the writer's cases a dural origin was highly 
probable, and in two growths of the series there was unmistakable 
evidence that the tumor cells originated from the proliferated endo- 
thelial cells covering the arachnoid villi penetrating the parasinoidal 
and lyuiph spaces of the dura in the vicinity of the falx cerebri. 
The evaginations of the arachnoid carry with them the endothelial 
layer of the surface, and push in advance the endothelial and sub- 
endothelial la^^ers of the dura mater, the two cell layers being in 
microscopic contact. In the tumors in question it seemed to be chiefly 
the arachnoid endothelium that showed active proliferation and entered 
into formation of the new growths. Over some of the arachnoid villi 
the cells were seen to be several layers thick, at first rounded of 
polygonal from mutual pressure, and finally becoming elongated and 
spindle shaped as they extended in long cell processes to join the main 
tumor mass at the necks of the villi. The peculiar tendency of. the 
tumor cells to arrange themselves into concentric groups and to 
undergo hyaline change was manifested while they yet occupied the 
arachno-dural interspaces. Some cell-spherules and hyaline bodies 
were found within these narrow channels, as shown in fig. 41, case 278. 

The structure of these growths varies somewhat in individual cases, 
but a general description would answer for most tumors of the class. 
They are made up for the most part of delicate, slender spindle cells, 
with elongated oval nuclei and clear cell-bodies. In the denser spindle- 
cell portions the cells are closely applied to each other without dis- 
tinguishable intercellular substance, and the tissue much resembles 
richly nucleated fibrous tissue, as it is extremely difficult to diflFerentiate 
individual cells. In other growths and even in other portions of the 
same tumor, there may be a more or less abundant fibrillated inter- 
cellular matrix, which doubtless has led to the description of such 
varieties as fibromata. 

24648—03 2 
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KxHiniimtioii of the dovolopin^ lK)rdorri of thene gfrowths showB that 
tho coIIh aro at tirnt roundtnl or iK>lv^onal« and that the Hpindle shape 
is a later nta^o of dovolopiiuMit. In houio tumors many of the cells 
HMnain (Mnhrvonic* and ondotholioid, Honiotimes arranj^ed in i^roups 
with a spindlV-collod stroma forming an alveolar structure. In this 
resiM'ct tliose tumors do not differ materially ftx>in ordinarj- spindle- 
cellod sarcomata of the endothelial i\\^. 

In some tumors eonniH-tive tissue ih present in conHiderable amount 
Honu'times forininjr alveoli, in whieh lie groups of variously arranged 
spin<lle cells. In some eases the tihnms tissue formn broad hands 
runninif in every direction through the tisHue and carrj'ing* the prin- 
ci|)al blood vessels; ajifain this tissue mav l)e Hcanty and may be mainly 
resolved into spindle cells and delicate ti))rils, apparentlj^ the transition 
sta^e hetwiuMi the spindle-cell tissue and the more mature connective 
tissue. 

The hlood-vessei walls are mainly composed of an endothelial intima, 
with a more or less thick fibrous investment. In the most cellular 
portions the walls are usually thin, \w\nfr composed of an endothelial 
<*oat with a few connective-tissue fibrils arranged l>oth circularly and 
longitudinally. In some tumors the vessels are often surrounded with 
many layers *of circularly disposed si)indlc cells, api)arently identical 
with* the tumor elements. Hyaline degeneration is verj^ common in 
the walls of the vessels, atFecting both fibrous tissue and spindle cells; 
and occasionally the walls are greatly thickened and the lumen nearly 
or miit^* ()blit4»rated. See figs. 24-81. 

'niough t.h(»s(». tumors differ in many resiKuits from the ordinary sar- 
comata, tiiey belong to the connective-tissue group of new (p-owths, 
and w(». must n^gard both the blood vessels ana the connectiYe tissue 
\iH (\ss(Mitial parts of the structun*. We find also in these growtlis as 
in ordinary sarcomas, the t^Midency to develop from the embryonic to 
the more mature forms of mesoblastic tissue. 

In all tumors of this class there is a marked tendency for the cells 
to arrange, themselves into whorls, or concentrically grouped cell 
sph(M iiles separat/<»d from each other l>y longitudinal groups or spindle 
cells. T\u'Hi\ groups are ofUMi further sepamted into large alveoli by 
coiniective-t issue sei)ta, as seen in fig. 4-. 

The cause of this i)eculiar mode of growth can not be well explained. 
It may i)()ssibly b(» due to cell development from certain cent(».rs, the 
])erii)henil layers being flattened into spindle shapes by pressure. It 
may also be r'elat(Ml to the early development of the cells from the con- 
nective-tissue lymph spaces or the endothelium of the lymph vessels. 
So fjir as 1 know tliis peculiarity of e(»ll growth is contined to tumors 
of the dura mater and possibly of the soft membranes, so that it may 
(Icpriid upon some liistonfeiietic factor not yet cxplaintMl. 

SoHK' of th(M'onc(Mitri<*ally arraii^'tMl cell masses contuiii distinct cen- 
tral oT()U|)sor i"onn<l endothelioiil c(dls surrouiidcMl by sev(M"al lavers of 
s|)iii(Tl(^ cells. In (he apparently ol(l(M" cell sphernhvs (In^ (Midotlndioid 
cells arc le^s (ni(l<'nt, an<l tlh)^e rcMuaininj^* have fr(Miuently liit-onie 

hvaline. 

"in xHne tumoi's lar^'c ^roups of endothelioid cells nnchan<^"ed into 
spindle shajx^ remain in T-crttiin ti(dds; but in sncli th(M"e are always 
some spindh^ elcMUents which o-ive character t,o the ^Towth (li.i;-. :)S). 

11ieM» tumors are peculiai'ly lial>le to hyaline d(^o-(MHM"ation. and sul)- 
siMpient calcitication. It may all'ecl the cell spluM'ules. the spindle-cell 
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I bands, the vessel walla, the connective tissue present, and hyaline 
I material may even exist as small, free, concentrically striated globules 
I in the vicinity of the blood vessels and elsewhere, as seen in fig. 31. 
I When affecting the concentric cell groups, it produces the peculiar 
I hyaline spherules for which these tumors are noted; in the longitudinally 
I disposed bands of cells it forms the cylindrical and lanceolate deposits 
found in some tumors; in the vessel walls it results in great thickening 
and even obliteration of the lumen; and in the connective tissue it con- 
verts whole fields into glassy, almost structureless, tissue, with a few 
persistent nuclei. 

It is the object of the arrangement of the dmwings and cases to 
show the gradual retrogression of the cell groups into the hyaline 
and often calcified spherules and lanceolate deposits which have led 
to the improper use of the term psammoma for such tumors. 

The writer is convinced that the hyaline globes originate in the 
degeneration of the cell groura and that the hyaline and calcified 
rods are of the same nature. The degeneration begins in the center 
of the cell groups, probably from malnutrition of the central cells as 
these masses are avascular; it proceeds outward until it may involve 
the whole group, though commonly a few layers of peiipheral elements 
remain unaffected. The greatest degree of change converts the cell 
group into a faintly concentrically striated spherule, sometimes calci- 
fied in the center with only the flattened remnants of nuclei to show 
the former cell structure. 

It is the writer's opinion, based upon the study of a number of 
these tumors, that these hyaline and sometimes calcified spherules 
should be clearly distinguished from the somewhat similar calcified 
bodies which are frequently found in the pineal gland, choroid plex- 
uses, degenei"ated products, and growths; and are known as "brain 
sand;" and, that to call tumors, such as above described, psammomata, 
acervulomata, etc., is incorrect. 
I Though these tumors must be placed in the general class with the 
sarcomata they are not malignant in the usual sense of the term. 
Thev seem to have no tendency to invade the adjoining tissue by infil- 
tration, apparently increasing In size by interstitial cell growth as a 
mass. On this account they are frequently nmch smaller at their 
dural attachment than the part within the brain. The study of the 
origin, the mode of growth, and the histology of these peculiar 
growths leads to the conclusion that such tumors when accessible 
may be removed with the assurance that there will be no recurrence 
9n situ, and that the brain lesion, if not too great, inay be repaired 
with the preservation of life and reason. 



SPINDLK-CELLED SARCOSIA OF BRAIN. 

C. S.; aged 73 years; married; laborer; late soldier; nativity, Ger- 
many. Mental disea.se, senile dementia; dui-ation over three and a 
half years, Thedegreeof dementia was great; memory was bad; sight 
and hearing impaired; general muscular feebleness, but no distinct 
paralysis. There was a nistory of occasional vomiting, which may or 
may not have been of cerebral origin, but with this exception the usual 
iptonis of intracranial tumor were absent, and the above mental and 
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physical symptoms were attributed to senility. The jmtient sank grad- 
ually and died of exhaustion and diarrhea. 

Autopsy twenty -one hours after death. Body showed some emacia- 
tion; ri^r mortis passing off. 

Cramiwu — Skull rather thick and den^*e; sutures nearly obliterated. 
Shape almost symmetrical; antero-posterior diameter 7i inches; trans- 
verse, 6i inches. The dura mater was generally slightly thickened and 
was firmly adherent to the bone. Oyer the inner surface of both sides 
was a thin false membrane of internal pachymeningitis, and on the right 
side oyer the piarietal region were three small nodules of whitish tissue 
which projected inward. The falx major was considerably thickened 
generally, and about its middle were seyeral nodules similar to those 
aboye described, but of larger size. The falx was more finuly adherent 
to the pia mater in the yicinity of these growths than elsewhere, and 
the pia was torn by its remoyal. None of the small dural growths were 
large enough to press iniuriously upon the brain, as they were flat in 
shape, and the largest did not project oyer one-fourth of an inch aboye 
the general surface of the membrane. 

Brain: \Yeight of right hemisphere, 2(>} ounces (588. :>(> grams); left 
hemisphere, 2^ ounces (574.08 grams); cerel>ellum, pons, and medulla, 
Bounces (170.10 grams). Pia mater slightly opaque; arteries at base 
of brain atheromatous, distorted, and irregularly dilated. Conyolu- 
tions wei-e atrophied over the whole brain, but somewhat less so at the 
base. By palpation a hard mass was found in the right hemisphere at 
the junction of the temporal and occipital lobes. Section reyealed a 
tumor in the white matter about If inches in diameter and nearly 
globular in shape. A section made at right angles to the long axis of 
the hemisphere and about half an inch posterior to the splenium of the 
corpus callosum, passed through the center of the tumor. 

On superficial examination the tumor api^eared to have originated 
in the wnite matter, as it seemed to be at no place in contact with the 
cortex or pia mater. At the posterior portion of the hitoral ventricle 
the growth was only sepamteci from the cavity by the thickened epen- 
dyma, and in the descending horn the choroid plexus was adherent to 
the ependyma and the hardened exterior of the tumor. A small white 
fimbriated body seemed to extend from the wall of the tumor into the 
descending cornu and to become adherent to the choroid plexus. It 
was quite similar in texture and appearance to the thickened epen- 
dyma and may have been the corpus fimbriatum altered by iiiHamma- 
tory changes. The proximity of the growth to the (^pendyma, (^hoi-oid 
plexus, fiux, and tentorium, and the presence of similar growths on 
the dura inator, suggest that the tumor prol)al)ly originated i'voiu the 
nKMuhraiics ratlicM' than from the brain substance. 

'rh(^ j^rowth (Microachcd ui)<)n tlu' gyrus foi'iiicatus and (he hippocani- 
pal convohitioii from within, but tlnM'c wci'c no cNidcMiccs of pi-essun^ 
e\t(M'ii5ill\' juid iH) sioiis of iii('i('as(Ml intracranial tension. 

The tumor appeared to l)e snreoniatous in its natui'e. It was lli'ni, 
grainihir on section, reddisli <4'ray in color, and seemed to be sc^parated 
1 rom the brain sul)stan<'e by a condensed e\t<M*i()r oi"an imperl'ect cap- 
sul(^ In the centei' was a small hard mass, which could not be cut with 
the knife, pi'obablv a calcilicMl poi'tion, and small j»i"ittv iiramdes weri^ 
distinguished throuj^hout the urowth. The brain tissue in the \icinitv 
of the tumoi" was e\t renily soft, so that it was dillicult to keej) the 
'th in place while makinj^- tla^ sections through it. To {\\c naked 
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eye the dural tumors appeared similar to the cerebral growth in 
consistence and composition. 

On the left side a softening involved the head of the caudate nucleus 
and extended slightly into the internal capsule; the lenticular nucleus 
was full of small brown softenings and there was extensive softening of 
the optic thalamus. On the right side there was a small softened area 
in the head of the caudate nucleus and sevei^al in the thalamus and 
lenticular nucleus. The general consistence of the. brain tissue was 
reduced; perivascular spaces enlarged. No tumor deposits or other 
gross lesions were found in the cerebellum, pons, and medulla. 

Thorax, — Pleural cavities normal. Weight of left lung, 27 ounces 
(765.45 grams); right lung, 28i ounces (807.97 grams). Anterior 
margins emphysematous; posterior portions were engorged and 
cedematous. 
• Heart: Weight, 13 ounces (368.55 grams). Pulmonary valves nor- 
mal; tricuspid valve admitted four fingers, but was otherwise normal. 
Aortic valves much thickened and rigid; mitral valve greatly thick- 
ened at its margins. Heart cavities slightly dilated and the walls 
flabby and relaxed. The aorta was somewhat atheromatous at its upper 
part and the abdominal portion was much diseased. 

Ahdomen. — The spleen weighed 7f ounces (219.71 grams); capsule 
wrinkled and thickened in patches; pulp very soft. 

Kidneys: Weight of each, 4 ounces (113.40 grams). Capsules not 
adherent; surfaces smooth; some increase of pelvic fat. Urinary 
bladder normal. 

Liver: Weight, 47 ounces (1,332.45 grams). Tissue normal, except 
some post-mortem softening. Gall-bladder contained about 2 ounces 
of dark bile. 

Other abdominal organs showed no signs of disease. 

MICROSCOPICAL EXAMINATION. 

Tumor: The tumor consisted mainly of delicate spindle cells arranged 
in wavy bands and whorls, which were found without definite order 
throughout the growth. The individual spindle cells were slender, 
more or less wavy, with elongated oval nuclei which stained with great 
brilliancy in ruclear stains, while the cell bodies remained nearly 
unstained. In some portions of the growth the cells were separated 
by a variable quantity of faintly fibrillated intercellular substance, 

fiving a looser appearance to the tissue; in other places the cells were 
ensely packed and arranged in definite bands and cell whorls. A 
little connective tissue was sometimes found between the denser cell 
masses, and blood vessels were found occasionally in the connective 
tissue^nd also in the midst of the cell masses. A few of the larger 
blood vessels showed thickened hyaline walls; the capillary blood 
channels had more or less distinct walls, and ran in every direction 
through the cell masses. 

A few of the concentrically arranged groups of cells showed com- 
mencing hyaline change in their central portions, and in some parts of 
the tumor hyaline spnerules were numerous. They usually showed 
distinct lamination, and in almost all, flattened elongated nuclei were 
distinguishable between some of the laminae, suggesting their origin 
from the cell-whorls. Many of the hyaline bodies showed many layers 
of concentrically arranged spindle cells around them. So? 
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partly calcified in their centers, but the section knife usually passed 
through them when they lay in the plane of the section. 

In some parts of the tumor it seemed that the bands of cells had 
become^ hyaline in their centers, and coiled and interlaced hyaline 
cylinders lay among the cells. The exact nature of these hyaline 
structures could not be determined. 

In limited fields of some sections groups of rounded endothelioid 
cells were found, lying among the fasciculi of spindle cells. They 
were undoubtedly polygonal in shape, with round nuclei, and were 
easily distinguished from transverse sections of spindle cells. To 
^owths showing a predominance of such cells the name endothelioma 
18 given, but, as in this case, the main bulk of the growth was com- 
posed of spindle cells, it may be regarded as a spindle-cell sarcoma, 
probably of endothelial origin. 

Sections from the peripneral portions. of the growth showed ati 
imperfect capsule of connective tissue which limited the tumor, and 
there was no infiltration of the brain substance. The origin of the 
growth could not be determined by the microscopical examination, but 
its exact resemblance to the dural tumors studied in other cases, and 
the resemblance to the small growths found on the dura in the same 
case, suggest that it may have originated from the dura mater at some 
point not discovered. 

The small tumors in the dura mater were in all essentials identical 
with the cerebral growth except that they were more vascular. 

The brain showed some tortuosity of the blood-vessels, enlargement 
of the perivascular and pericellular spaces and advanced degfeneration 
in the nerve-cells. The spinal cord seemed normal. The other organs 
showed nothing of importance in addition to the naked-eye appearances. 

tIASE 842. 
SPINDLE-CELLED SARCOMA OF DURA MATER. 

T. K.; aged 67; single; late soldier; nativity, Ireland. Mental dis- 
ease; chronic dementia; duration, unknown. This patient was much 
demented at the time of his admission, so that the impairment of the 
special senses could not be well determined. The sense of smell must 
have been destroyed, and sight was probably impaired, though he was 
not blind. He was restless and destructive, but ne was confined to his 
bed on account of muscular enfeeblement. The typical symptoms of 
brain tumor were not present, though the dementia may have been a 
symptom, and he had at least one convulsive attack, which occurred 
about twenty-four hours before his death. 

Autopsy twenty-one hours after d(Mith. Body fairly well nourished. 

CranliuH. — Antero-postcM-ior (litinu't(M% Ti! inches; transverse, 5f 
inches. Skull asymniotrical, the left side heiii^^ the larger, and the 
internal occipital protuberance was situated to the right of the median 
line. The frontal ))one was a little thiek(M" than usual; Pacchionian and 
vascular depressions wide and deep; diploe congested; sutures partly 

^iterated. The dura mater was geiuM ally adherent to the ])one, and 

r the inner surface at the vertex was a thin false nieni])rane of 

^nal pachymeningitis. 0\'er a small area, about an inch posterior 

) crista galli, corresponding with the ])ody of the sphenoid bone, 

•face was raised into a rough prominence about three-sixteenths 
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of an inch above the level of the bone. At this situation the dura 
adhered firmly to the roug^h surface, and the inner surface of the mem- 
brane was adherent to a tumor mass which was imbedded in the orbital 
surface of the frontal lobes. The dura at this point was partly 
destroyed, but an imperfect layer of the membrane still intervened 
between the tumor and the "bone. The olfactory fossae were still unaf- 
fected in front of the diseased bone, but there were no traces of the 
anterior portions of the olfactory nerves. 

Brain: Weight of right half, 24i ounces (694.57 grams); left half, 
24 ounces (680.40 grams). In the orbital surfaces of the frontal lobes 
was a large tumor, situated in the median line, and apparently equally 
divided between the two hemispheres. The growth measured about 
2i inches in diameter; it was roughly globular, with a shallow depres- 
sion in its under surface which corresponded with the elevation on the 
surface of the bone. The tumor appeared to have originated from the 
dura mater, and it had penetrated the brain and pushed aside and 
destroyed the structures with which it came in contact. Over the 
outer portion of the tumor the pia mater and the arachnoid were 
tightly stretched, indicating that the tumor had grown laterally after 
penetrating the brain. The growth extended from about half an inch 
anterior to the optic chiasma to within about the same distance from 
the anterior extremity of the frontal lobes. The anterior portions of 
the olfactory nerves were involved in the tumor growth and destroyed; 
their posterior portions were not affected. There appeared to be no 
pressure upon the optic nerves, and no evidences of disease were visi- 
ble to the naked eye. 

Incision in the median line showed that the growth had pushed aside 
and destroyed the convolutions of the lower part of the median surfaces 
of the frontal lobes, and had pressed the genu of the coi*pus callosum, the 
anterior cerebral arteries, and the septum lucidum upward and backward. 
The orbital convolutions were pressed aside and destroyed, but the 
tumor was situated too far anterior to encroach upon the third frontal 
convolutions except somewhat upon the lower portions. 

One- half of the tumor was enucleated from its depression in the 
brain and the surface was found to be rough, somewhat nodular, and 
slightly adherent to the remnants of pia mater at the bottom of the 
depression. There appeared to be a distinct fibrous capsule, probably 
remains of the pia mater, in which large blood vessels could be seen. 
The falx cerebri extended deeply into the tumor and adhesions had 
formed on both sides of it. 

On incising the tumor the knife came in contact with a hard calca- 
reous mass, of considerable size, which required the use of the bone 
forceps to cut it through. The growth was reddish-gray in color, and 
punctif orm hemorrhages could be seen on the cut surface. The con- 
sistence was firm, cut surface granular in appearance and dry. 

The brain tissue in the vicinity of the growth was very soft, and 
there was oedema and general reduction oi consistence of the brain 
substance and enlargement of the perivascular spaces. The convolu- 
tions were slightly flattened over the frontal lobes; there was some 
atrophy over the convexity, and a slighter degree in other regions. 
The pia mater over the upper portions of the convexity was slightly 
opaque; veins engorged; arteries at the base atheromatous and dis- 
torted; ventricles slightly encroached upon by the tumor prA«s"ve; 
ependyma normal. 
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The cerebellum, pons, medulla oblongata, and cervical cord showed 
nothing of especial interest. 

Thorax, — Weight of right lung, 244 ounces (701.66 grams); left, 20 
ounces (567 gmms). The anterior margins were emphysematous, 
and the posterior portions were hypostatic. Bronchial glands deeply 
pigmented. 

Heart: Weight, 13 ounces (368.55 grams). Pulmonary valves very 
thin and easily torn; tricuspid valve normal; aortic valves were thick- 
ened, contracted, and at line of contact were some chronic veg-etations; 
margins of mitral valve somewhat thickened; heart muscle flabby, 
and the wall of the right ventricle was encroached upon by the 
superficial fat. The aorta was very atheromatous and the arch was 
greatly dilated. 

Abdomeftu — The spleen weighed 5^ ounces; capsule wrinkled; pulp 
dark and very soft. 

Kidneys: Weight of left, 5i ounces (148.83 grams); right, 4f ounces 
(134.66 grams). Capsules easily removed; surfaces smooth; the left 
contained a moderate-sized cyst, otherwise the organs seemed normal. 
Urinary bladder, normal. 

Liver: Weight, 46f ounces (1,32^.36 ^rams). Tissue showed slight 
passive congestion. Gall-bladder contamed 3 ounces of thick bile. 

Stomach, intestines, and other abdominal organs were normal. 

MICROSCOPICAL EXAMINATION. 

The tumor is in every essential identical with the one found in case 
774. The spindles are exactly the same, but the arrangement into 
whorls, or cell-nests, is not so conspicuous. A few cell-nests are found 
in every field, but they are generally small, and hyaline globes are 
rarely found. Bands of spindle cells run in every direction, so the3" are 
cut in every possibly way in the sections. The blood vessels are not 
numerous; they are found in the delicate connective tissue which inter- 
sects the cell groups, and sometimes in the midst of the spindle cells. 

The drawing from this tumor represents longitudinal and transverse 
views of bands of spindle cells. The distinction between the individual 
cells in transverse sections is very difficult when the cells are closely 
packed; the eflFect is that of a homogeneous, or faintly granular, ground 
substance, in which lie the small round tmnsverse sections of the 
nuclei of the spindle cells. 

The nerve-cells of the brain are excessively pigmented, granular, 
and many are partially disintegrated at their margins. The pericel- 
lular and perivascular spaces are enlarged. Many of the small vessels 
are very tortuous, and around many are accumulations of leucocytes, 
blood cells, and pigment. This condition of the vessels is seen every- 
where, but it is especiidly marked in the vicinity of the tumor. Spider 
cells are found in the outer layer of the cortex, and the neuroglia is 
coarsely fibrous. Near the tumor the tissue shows great numbers of 
spider cells, increase of nuclei, and other evidences of irritation of the 
brain tissue. The cerebellum, pons, and medulla show nothing of 
special interest. 

In the examination of the other organs nothing of importance was 
found. 
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CASE 774. 
SPINDLE-CELLED SARCOMA OF DURA MATER. 

L. H.; aged 63; widower; late soldier; nativity, Germany. In this 
case there were many of the symptoms of brain tumor. The patient 
was much demented; was totally blind; had convulsive attacKS, and 
had general paralj^tic symptoms, but without distinct paralysis. Head- 
ache and vomiting were not marked symptoms during his stay in this 
hospital. The duration of the mental disease was given as three years 
and nine months. 

Autopsy ten hours after death. Body fairly well nourished; bullet 
wound on outer surface of right thigh. 

Cranixirii, — Antero-posterior diameter of skull, Tf inches; trans- 
verse, 6 inches. Skull thinner than usual and slightly asymmetrical, 
the right side being unusualh^ prominent. The dura mater was thicker 
than normal, and adhesions between it and the pia mater along the 
median edges of the hemispheres were firmer than normal, so that the 
removal of the dura brought awa}" portions of the pia mater with it. 

Brain: Weight of right half, 27i ounces (779.62 grams); left half , 
30 ounces (850.50 grams). A large globular tumor about 2^ inches 
in average diameter occupied the basal portions of the frontal lobes. 
The tumor had apparently originated from the dura mater, as it was 
firmly adherent to the membrane and bone over an area of about 
an inch and a half, and at this situation the dura had nearly disap- 
peared and the bone was roughened and elevated. The tumor had 
grown almost in the median line and penetrated the frontal lobes as a 
nearly globular mass, the larger half of which lay in the left hemi- 
sphere. The tumor had by its growth into the brain displaced and 
destroyed the olfactory nerves, except a small portion of their roots; 
pressed upon and involved in inflammatory adhesions both optic nerves; 
pushed aside and destroyed the orbital convolutions, the lower convo- 
lutions of the median surfaces of the frontal lobes, the anterior por- 
tions of the third frontal convolutions, and had pushed the anterior 
cerebral arteries and the genu of the corpus callosum upward and 
backward. 

The growth had extended laterally in the left hemisphere so that it 
was only about one-fourth of an inch beneath the surface of the 
anterior part of the third frontal convolution; on the right side the 
corresponding convolution was much less affected. There was no 
appreciable displacement of the basal ganglia and the insular lobes, 
but the anterior walls of the ventricles, the lamina cinerea, anterior 
pillars of the fornix, and septum lucidium were crowded backward by 
the pressure upon the parts in front of them. The tumor extended 
from about half an inch anterior to the optic commissure to within 
half an inch of the anterior extremity of the frontal lobes. 

The tumor was grayish red in color, firm, and was granular or nod- 
ular on the surface. Section showed the interior to be about the same 
color, dry, and mottled with small hemorrhagic focic In the vicinity 
of the tumor the brain substance was extremely soft, so that it was 
diflicult to keep the tumor in place during the section of the brain. 
The tissue seemed to have been to a great extent absorbed or destroyed, 
but the tumor was circumscribed by an imperfect capsule and the 
brain substance was not infiltrated. In places where the pres* 
not so great, as around the periphery at the base, traces of o 
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pia mater could be distinguished. The anterior portion of the &lx 
was adherent to the turaor by inflammatory adhesions, but was not 
otherwise involved by it. 

The convolutions generally were somewhat flattened ag'ainst the 
bone, more noticeably over the frontal lobes. There was great oedema 
in the vicinity of the tumor, and the brain tissue was very pale and 
soft for some distance from it; the consistence elsewhere was sliorhtly 
reduced, and the pjerivascular spaces were enlarged, showing- chronic 
oedema of the brain. The convolutions showed some atrophy over 
the whole brain. The section showed no other gross lesions in the 
brain; the ventricles were not dilated, and the ependyma was smooth. 
The arteries at the base showed no disease, except slight atheroma of 
the inti'aci'anial portions of the carotids. The cerebellum, pons, and 
medulla showed no gross lesions. 

Thorax, — The rignt lung weighed 24i ounces (687.48 grams); the 
left, 15 ounces (425.25 grams). They showed a slight excess of blood, 
some emphysema of anterior margins, some old pleural scars, and 
some calcareous nodules at the apices. 

Heart: Weight, 13 ounces (368.55 grams). An opaque patch over 
anterior wall of right ventricle. Pulmonary valves normal, tricuspid 
orifice slightly enlarged; aortic valves a little thickened; mitral valve 
thickened, contracted, and some vegetations were found along line of 
contact. The chordae tendinese were thickened and shortened so that 
though the orifice was normal in measurement, the valve was probably 
incompetent. There was slight hypertrophy and dilatation of all the 
cavities. 

Abdomen. — Weight of spleen, 3i ounces (92.13 grams), capsule 
adherent to the structures in the vicinity; pulp tough and fibrous. 

Kidneys: Weight of left, 4i ounces (120.48 grams); right, 4 ounces 
(113.40 grams); capsules easily removed; general appearances normal; 
urinary bladder normal. 

Liver: Weight, 44i ounces (1,261.57 grams). The tissue contained 
a slight excess of blood. Gall-bladder contained an ounce of bile and 
one rough calculus. 

MICROSCOPICAL EXAMINATION. 

The tumor is composed of spindle cells with oval and elongated nuclei 
arranged in closely packed bands and whorls. The bands of cells are 
found to run in every direction and were sectioned at all angles to their 
course, thus giving peculiar appearances in diflFerent parts of the sec- 
tions. The most characteristic arrangement of the cells is the forma- 
tion of dense whorls or circles of cells, with sometimes one, sometimes 
two or more centers around which the cells are closely applied. These 
centers of cell-nests are surrounded by concentric bands of cells form- 
ing groups or lobules, which are partlv separated from each other by 
delicate bands of connective tissue. The appearance of the cell-nests 
is extremely like those of epithelioma, but whereas the "nests" of the 
epithelial cancer are composed of squamous cells, which appear like 
spindle cells in optical section, in the present tumor the cells are with- 
out doubt true spindle cells. They never appear as squamous cells, 
but when cut in transverse direction they show conclusively that they 
are actual spindles with elongated nuclei. Transverse and obHqae 
sections of spindle cells are seen in the cell- whorls showing that tberr 
are applied in every direction around the centers. In theoMi \ 
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cell- whorls are seen several nuclei with clear or faintly granular proto- 
plasm around them. I have not been able to resolve this protoplas- 
mic center into cells, chiefly because it seems to be generally more or 
less changed into hyaline material, but I think it reasonable to con- 
clude that the central cells of the cell-nests are spheroidal or polyhedral, 
as they undoubtedly are in similar cell arrangements in closely allied 
tumors. See case 1436, fig. 5. 

A few laminated hyaline globules are found, but this feature is not 
a conspicuous one in the present tumor. Many of the cell-nests show 
the tightly packed cells and glistening protoplasm in their centers, 
which may be the early stages of hyaline change. 

The blood vessels are not numerous; they have imperfectly developed 
walls, as a rule, though some have fchick, fibrous walls, and some are 
found surrounded by a few layers of spindle cells. The larger vessels^ 
are found in the connective tissue bands which intersect the groups of 
cells; small blood channels with a small amount of adventitial fibrous 
tissue are found in the denser masses of cells. 

Peripheral sections show that the tumor has an imperfect fibrous 
capsule containing blood vessels, which is continuous with the fibrous 
tissue within the tumor. The looser connective tissue in the tumor 
contains many spindle cells and probably is of similar derivation. 

Nothing of special interest is found in the brain. The nerve-cells 
show granular degeneration of the cell bodies, but the nuclei are 
usually well preserved. Some of the cell spaces contain only clumps 
of yellow granules, the remains of degenerated cells. The nerve cells 
of medulla and cord show an excess of pigmentation. The kidneys 
show slight epithelial degeneration. The other organs were not exam- 
ined with the microscope, but were supposed to be normal. 

SPINDLE-CELLED ENDOTHELIAL SARCOMA OF THE DURA MATER AT BASE 

OF BRAIN. 

CASE 1436. 

J. C. ; aged 64; married; blacksmith; late soldier; nativity. New 
York. Mental disease, chronic dementia; duration, over one year. 

In this case there were no symptoms of intracranial tumor, the 
growth being small and having not encroached upon important struc- 
tures. There was a general paralytic condition which was fully 
accounted for by the organic disease of the brain found post-mortem. 
The patient was much demented and could not well describe his symp- 
toms, but so far as could be observed had no pain or disturbance of 
special senses. He died suddenly, with symptoms of apoplexy, prob- 
ably induced by the organic disease of the brain. 

Autopsy twenty-two nours after death. Body large and well devel- 
oped; head and neck deeply congested; hydrocele of right side. 

Cranmm, — Skull symmetrical, of usual shape and thickness. 
Antero-posterior diameter, 7i inches; transverse, 5| inches; sutures 
visible externally, indistinct in inner table; arterial depressions well 
marked. 

The dura mater was adherent to the bone, of usual thickness, and 
contained a small osteophyte in the falx. 

At the base, resting upon the anterior clinoid process, w«*~ 
dural tumor about half an inch in diameter and about one 
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an inch in thicknes.s. The i^rowth was firmly adheren't to the dura, 
incoiporat<»d with it, and evidently had originated from the membmne. 
The })one was slightly roughened heneath the tumor, hut though the 
growth was in close relation to the airotid artery, optic nerve, and 
cavernous sinus, it had not pressed upon those structures. The tumor 
was grayish-red in color, somewhat rough on the surface, and to the 
naked eve resembled the conunon form of durnl endothelioma. 

Bniin: Weight of left hemisphere, 470 gmms; right hemisphere, 
550 grams; cerebellum, pons, and medulla, 200 gmms. The tumor 
had made no depression in the brain and was not adherent to it. The 
vessels were nuich engorged; .subdural fluid tinsred with bloocl; arteries 
not diseased. The convolutions were generally shrunken, and on the 
left side were extensive softenings, involving the anterior and lower 
part of the frontal lol)e, the anterior portion of the temporal lobe, and 
the whole island of Ueil. No lesions in the interior nor on the right 
side. The tissue was yellowish, soft, and (jfidematous, and the peri- 
vascular spaces were enlarged. Cerebellum, pons, and medulla were 
in the same general condition as the cerebrum, but showed no gross 
lesions. 

Tharax, — The lungs were deeply pigmented with carbon and hypo- 
static posteriorly. Weight of tne left, 550 grams; right, 050 grams. 

Heart: Weight, 470 grams. Organ flabby and soft; auricles and 
ventricles dilated. Right valves not diseased; tricuspid valve relatively 
incompetent. Aortic valves were slightly thickened and adherent to 
each other, but probably fairly competent. Mitral valve normal. 

Ahd<»ne7u — Spleen weighed J)0 grams. The capsule was wrinkled 

pulp, soft. 

Kidneys; Weight of each, 200 grams. Capsules slightly adherent; 
surfaces granular and showed numerous small cysts; cortex thin; pyra- 
mids small, and the pelvic fat was increased. Though much shrunken, 
the weight was not below the normal, the organs having been originally 

large. 

Liver: Weight, 1,190 grams. The tissue had been normal, but was 

softened by decomposition. 

Other organs presented nothing of importance. 

MICROSCOPICAL EXAMINATION. 

The tumor was found to belong to the class commonly called dural 
endotheliomata, but which perhaps are better designated by the term 
spindlc-cclled endothelial sarcoinuta. The main mass of the growth 
wa^ made up of delicate spindle cells, with oval granular nuclei closely 
.ip])li(Hl to each other, so that in the dense masses individual cells were 
inrd (() (lislitio'uisli. and the structure of the tissue was mainly recog- 
nized l)v the (iTroctioii and shai)e of tlie nuclei. The cells w(M-e arranged 
in wavv ivaiids nmninu" in everv direction and in coneeiitneally arranged 
orouiw which are a 'eharaet(M-is(ie feature \\\ tumors of this class. 
The^e (Vll s])herules in this <;rowth seemed to consist oi many layers 
of closelv ai)])lie(l spindle cells surroundino- a central mass consisting 
of .1 frw'endothelioid cells sometimes more or less obscured hy hyaline 
(U^VncM-ation. The nuclei of th(^se central cells were round and gran- 
ular, and the cell l)c)dies, when distinguisha))le, were large eh.ir, and 
rounded wlu^i not closely pressed toovther. A leatureoi this growth 
V the separation of the cell structure into lobules ]>y thin strands of 



u fibrous tiasue apparently modified fi'OTu the spindle cells. In these 
I bands the blood vessels were usually found, showing more or less dis- 
I tinct fibrous walls. The larger vessels were found in the fibrous tissue, 
K but blood channels were also found oceasionally in the cell bands, in 
w this situation having imperfectly developed walls. Some parts of the 
r growth were unusually vascular for tumors of this class. This was 
especially noticeable along the line of junction with the dura. No per- 
fectly walled blood vessels were found in any part of the growth, and 
none of any kind in the dense cell-whorls. 

Hyaline transformation of the cell groups was not found to any 
extent. Very few hyaline globes, so commonly found in this class 
of tumors, were discovered in the present growth, though the central 
cells of some of the cell spherules were hard to stain and apparently 
becoming hyaline. A large tumor of the dura mater, exactly similar 
to this one in structure, was repoi'ted in the supplement to the report 
of 1894, illustrated in this work by PI. IV and fig. 4, case 774. 

The microscopic study of the kidneys showed advanced interstitial 
nephritis. Examination of the other organs was not deemed important. 

CASE 76. 



Cr. C. ; aged 73; soldier; nativity, German}". Mental disease, 
chronic dementia, duration unknowu. The svmptoms in this ease 
can not be given. The patient was profoundly demented, but no 
other symptom of intraci'anial growth was observed. The clinical 
history was not kept at the time and can not now be recalled, though 
from the situation of the growth very interesting eltects must have 
been present. 

The growth in all probability originated from the dui-a mater and 
penetrated the brain, carrying with it the pia mater. Subsequent 
examination of growths of similar character has convinced me that 
such is usually the case, though they are easily torn from their seat of 
origin, and may be mistaken for cerebral tumors with inflAnmatory 
adhesions to the dura mater. 

Autopsy eleven hours after death. Body short, heavily built, and 
well nourished. Skin showed a yellowish tint. 

Cravimn. — Antero-posterior diameter of skull, fij inchew; trans- 
verse, 5J inches. Skull was thicker than usual and the dura mater 
was adherent to the bone. 

Brain: Weight, 41 ounces (1,1(J2.36 grams). Pia mater opaque and 
osdematous; pial veins full of blood; arteries not diseased. Tne con- 
volutions were not flattened against the skull and there wei'e no signs 
of increased intracranial tension, the atrophy of the bi'ain being suffi- 
cient to permit the additional bulk of the tmnor without general 
increase of pressure. A large tumor was found in the anterior por- 
tion of the left hemisphere of the brain. It encroached upon the jios- 
terior portion of the orbital convolutions, the anterior portion of the 
temporal lobe, the Island of Reil, and the basal ganglia and internal 
capsule. These structures wore pressed aside and in part destroyed 
by the g* lo lumor and the olfactory and optic tmcts were 

involve? lerv of the growth. The tumor was loosely con- 

nected ■* liistance, so that it was hard to keep it in place 
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during the dismM^tion iind siU>Ho<|Uont liardoning. It seemed to have 
ori^iniitod from tho duni iimtor« and Hhreds of the pia mater formed 
an iniiH'rfoct nipHtilo around tho, ^n>wth. The tumor was a dull (gray- 
ish color, modoratoly ^^oft and friable; the ahape was nearly g'lobular, 
and it was a))oiit 2 inches in its ^n'atost diameter. Nothing unusual 
was noted in other (Nirts of the hmin^ except some ledoma and great 
reduction of consistence in the inunediate vicinity of the tumor. 

The other orpins showed nothing of importance in relation to the 
intracnmial growtli. 

MlCROKCOriCAL EXAMINATION. 

The niicroscopt* showed the tumor to 1h> a spindle-celled Harcoma, in 
some resp«>cts iM'culiar in structure. The cells wei"e small spindles 
with clear cell IxKlies, which stained faintl}' in carmine, and distinct, 
gninular, elongated oval nuclei which stained with groat lirilliancy. 
The cells were arnmged in closelv imcked Imnds and globular or oval 
whorls or c(»ll nests, with one or more centers. The dense cell masses 
were intei*sected b}' Inmds of looser tissue, composed of spindle celk, 
delicate connective tissue, and blooil vessels. Blood vessels, however, 
were found in all parts of the tumor. In the dense cell masses they 
were scanty and tne wiills were imperfect; in the looser tissue they 
w^ere })etter developed; some were surrounded b}' several layers of 
spindle cells, and some had thick hyaline-looking walls in which the 
<?ells were hard to distinguish. 

Scattered through the tiunor were peculiar concentrically laminated, 
spheroidal or oval bodies of a glistening, hyaline appearance, which 
stained faintly in carmine. They contained one or more centers of 
lamination, around which the lamina^ were arranged, and often two or 
more of these centers lM»ciime surrounded by a common capsule. 

These hyaline l)odi(»s closely resemble the cell nests in size and 
arranji^ement, and they arc supposed to be a hyaline transformation of 
tlie tightly pack(»d cell masses. This belief is strengthened b}' finding 
nuclei, in every res])ect resem})ling those of the cells, in the center of 
some of the hyalin(» bodies, Hattened and elongated nuclei between the 
laminiv of some, and, linally, all int4>rmediate stiiges l>etween the cell 
nests and the hyaline globes/' 

NoTK. — ThiH wuH the tirHt tumor of the kind PtuditMl ))v the writer, and the case 
wan reporttMl in the Hui)|)lenient to the annual report of the honpital for 1892. The 
oonc^hiHiouH jiH to t\w nature of the liyaline Hplieruleshave been verifle<l by numerous 

observatioiiH since that time. 

CASE 716. 
SriNDI.K-CKLLKI) SAK(^OMA OF FALX (^KUEHUT. 

1^\ Iv ; ji^cdOS: sinj^lc; hitcsoldicr: nMti\i(y, ( JcM'numy. This patient 
had iioiH* of (he syniptoiiis of intnicrjmial (iiinor (\\('(^pt demcMitia, and 
(his was ('\ idciilly not due to ilw prcstMicc of th(» (imior. asthe growth 
wa> on ihc dura and (here \V(M'(» no si^ns of pressuiN* oi* othiM* effect 
upon thr ln'ain cxcopl the (h'|)r<'ssions notcnl l)('h)\v. 1 lis nuMital disease 
was (Icnicntia, without niai'kcd delusions or hallucinations. Thedura- 
tion wa> aljout two vcars and ciu'ht uiontlis. 

"All cNccllciit description oi a Ininor, in every respect siniihu" to tliis, will he 
fouini ill an article entitled "( ase ol" intracranial tnin«»r," bv Conolly Norman, F. 
\l. ('. S. I., .lonrnal of Mental Science, .Inlv, 1S!H). 
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Body fairly well nourished; large 



Autopsy five hours after death, 
hydrocele of left aide. 

Cranium. — An tero-posterior diameter, 7 inches; transverse, 6 inches. 
Skull rather thinner than usual, peculiar in shape, and asymmetrical; 
sutures partly obliterated; small nodular exostosis at posterior ead of 
sagittal suture. Dura mater moderately adherent to the bone. On 
the falx cerebri, about half aninch posterior to the coronal suture, waa 
a small reddish-gniy tumor about Ba!f an inch in diameter. It wals 
situated on both sides of the falx, a little more on right side than on 
the left, and the falx seemed to pass directly through it. The growth 
was somewhat granular on the surface, and section showed the tissue 
to be a of reddish-gray color and not very vascular. The supeiior lon- 
gitudinal sinus passed through the tumor without any obstruction of 
its lumen, and the growth did not extend as far downward as the infe- 
rior sinus. Over Uie inner surface of the dura of left side was a thin, 
rast-colored false membrane of internal pachymeningitis; it extended 
to the base, but did not involve the basal portions. 

Brain ; Weight, 38i ounces (1,098. 56 grams). The pia mater adhered 
slightly to the surface of the tumor, so that the membmne was tom 
in removing the brain. The tumor had made a shallow depression on 
the median surface of the right first frontal convolution and the ante- 
rioi' portion of the paracentral lobule. The depression was slight and 
the cortex seemed normal within it. On the left side a corresponding 
depression could just be distinguished. The pia mater showed some 
opacity over the greater part of the convexity; veins moderately full 
of blood; arteries at the base atheromatous, distorted and irregular in 
caliber, and recently formed thrombi were found in all the principal 
vessels. The convolutions were greatly shrunken and indurated over 
the whole brain; the parts at the base were also atrophied, showing 
the crura and other structures with great distinctness. The ventricles 
were moderately dilated; the ependyma granular. Brain tissue rather 
firm; perivascular spaces enlarged; cortex ver}- thin and yellowish in 
color. 

Tho^-ax. — Pleuritic adhesions on both sides. Right lung weighed li 
ounces (396.90 grams); the left, 20 ounces (567 grams), bome pleural 
scars at the apices and hypostasis of posterior portions of both. 

Heart: Weight, 14 ounces (396.90 grams). Pericardial cavity oblit- 
erated by recent fibrinous adhesions. Pulmonary and tricuspid valves 
noi-mal; aortic valves were greatly thickened and contracted, the seg- 
ments just admitting the tip of the little finger; the contiguous edges 
of the segments were adherent and the attached edges were calcare- 
ous. The mitral valve was somewhat thickened at its free borders, 
but the orifice was normal; some cali;areous deposits were found at the 
base of the valve, The left ventricle was somewhat dilated; the wall 
of the right was encroached upon by the superficial fat. The arch 
and thoracic portion of the aorta snowed atheroma and dilatation 
almost amounting to a fusiform aneurism; the abdominal aorta was 
almost free from atheroma. 

Ahdomim. — Spleen: Weight, 4 oances (113.411 grams): capsule, 
wrinkled; pulp, tough and hbrous. 

Kidneys: Weight of the left with large cyst, 13 ounces (368.55 

grams); with cyst emptied, 4 ounces (113.40 grams); weight of right, 

I 4 ounces (113.40 grams). The left contained one very large cyst; the 

right a medium-sized cyst. Capsules adherent; surfaces smooth; cor- 

I tcx rather thin; pelvic fat abundant. Urinary bladder normal. 
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Liver: WfifRht 4M ounr«« (l ay? lil ffruui^). Tissue showed flljriit 
p|W«iv«MDee«tianaDd «mp hUp-.Wli.iiisr: edircH of left lohowmewS 
thin una fitiriitw. tiBll-bliiddiir containwi i ouuces of bile and am 
ailfuliw "f mwiiuiii t*izo. 

Tbi< othfr ort^iiH nivre normal U) the nakvd eye. 

MIOII09COWCAL KXAMlN*TION. 

TliB tumor consists of Klonder apludln ccllx with u^-nl or cloniratwi 
iiudi'i iirid aiTaii(r*'d in whorls or tell npst« tind hautU nmninir in ovt-rv 
diroctioii- T1k'w> IwndfwhBn put tmiiMvorwdy prwsent tlit- apixyiranc'e 
of mnall groups of round t-dU with round nuoloi. The whoi^a or Ml 
nuHtunrc round or oval. Tbtsy are. of till sizes, and "(vusionallv twoor 
more conopntiically iirmnnod coll-iiiiwws are surrounded by a t-omnion 
hand of «j»ndlc cpIIw. liandH ol delicate connective tissue and spindle 
cwlls run tlii'ouifli th« growth, sejiaruting the tissue into ^froups or 
iiuwHPB in HomofioldH. 

Tlu' blood vcBsL'ls wore not numerous; they have inipi-ifeitlv devol- 
opi-d wallw-and bi-p found in the dBiisP, spindlfi-ci'lli'd lis^u,., suinetimea 
wirrounded liy w^vonil Iiiyerfl of spindle celLs Jimi s.>rti.iirii,..s runnintr 
wtriillfl with the npindk- colls in tbi? dense band-. \'(?«,Ht.I„ are nliw 
found in the loose connective tiswue lietween the ocU groups, Portion« 
of the iniludi'd falx contwln the preexisting vessels. 

A peculiar feature of the tumor is the piwenei! of pfreat nunilwrs 
of hyaline uiimses of all sizes, from bodies visible to the naked eve 
down to the size of an epithelial cell. Thesphnn- i>f Inn I in., iiiatorial 
are usually found in the centers of the dense clIImIioiIs, „nd are sur- 
roundi'd lly sevt-nil layefK of unclmntred spindlo <---\U. Tbo fju-t that 
,:j//o.,/.r« of hviilinc iiiuI.tImI luv fo.nui \n tl.r r(Mi(.>rs ,>f «,:,Ulo of (he 

(fonsr buJldHi.linW-.lliul Ihrlivalilir [Ll;ls-,.MlHIHl In' I bi- product of SOHie 

kind of -crll .irj;rii.Mi.linii, Thr pnwmr,- ,.f <rll-u lim-ls in tlie transi- 
tion stiijf.!s ut the byiiluH! (■hiin^^c i- udditKiniil proof ..f the nature of 
these iKwlies. Transverse and olili<|Hc sri'iinn-i.r ihi' hyaline oviinders 
resemble Uie spherule in every rcspiH't. Imi i\w din-ction of the sur- 
rounding c«lls enables us to disriii;riii-li brnvcra llu'iii. Ow^aaionally 
a vessel is found with Hduic hynliin' di>i.'frH>nitioii of its wails. The 
diagnoHiH in tliif. cusc is spindle ri'llrd .-.aiviiriiii of iliiriL niatei'. 

'fiie oxttminiitioii of Ou' bmin .-lion.s ndviiiurci dc^'cnerution of the 
nerve-cells of the corLcx. 'VUc. vvaiAh an- i-iLrv(>d iind lortuous, and 
pigment in scattered along their walls. Other parts of the brain show 
the same general condition. 

Tlie microscope conlirmcd the diagnosis of the condition of the other 
organs. 

CASE 1140. 



J. I).; aged 59; white; single; shoemaker; late soldier; nativity. New 
York; mental disease, chronic mania; duration, twelve years. Ko his- 
tory of the patient provious to his admi-ssion to the hospital could be 
obtained. It was improbable that occupation or habits of life could 
have had any influence on the development of the tumors, though the 
rondilioii of some of the organs may have lioon due to the abuse of 



I 
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stimulants. The dural tumor was probably of long standing; the car- 
cinoma was of uncertain duration. The tumor of the dura gave rise to 
no characteristic symptoms, and the presence of the cancer was only 
indicated by some gastric pain and occasional vomiting after eating. 
It is almost certain that the vomiting was due to the gastric tumor 
rather than that of the dura, as the latter was of small size and all 
other symptoms of intracranial growth were absent. The mental dis- 
ease beginning with maniacal excitement gradually gave way to ter- 
minal dementia of a moderate degree, and for some time previous to 
his death the patient was employed at light work about the kitchen. 
He sfraduallv failed, and died from exhaustion and inanition due to the 
condition of the stomach. 

Autopsy eighteen hours after death: Body small, greatly emaciated, 
rigor mortis disappearing. Cranium: Antero-posterior diameter of 
skull, 7f inches; transverse, 6i inches. Shape, asymmetrical, the left 
side being the larger; sutures partly obliterated; bone of normal thick- 
ness. The outer surface of the skull bone was roughened and irregu- 
lar in patches and showed a number of irregular depressions to which 
the pericranium adhered. In the occipital region some of these 
depressed areas 3'et remained soft and could be penetrated with the 
knife. The dura mater was adherent to the bone, but perhaps not 
abnormally so for a man of his age. 

On the inner surface of the dura over the anterior part of the right 
third frontal convolution was a small globular tumor mass about three- 
fourths of an inch in diameter, firmly adherent to the dura mater and 
also attached to the pia, so that it could not be removed without tear- 
ing the latter. The tumor had made a slight depression in the con- 
volution, but there was no loss of substance. The other portions of 
the dura seemed a little thickened, and a small nodule similar to the 
tumor descri])ed above was found on the inner surface over the left 
occipital region. This nodule had caused no depression in the brain. 
Section showed the tumor to be fibrous in structure, grayish-red color, 
firmly united with the dura and pia, but evidently derived from the 
former. The tissue was moderately firm, and slight grittiness was 
noticed on section. 

Brain: Weight of each hemisphere, 21 ounces (595.35 grams); cere- 
bellum, pons, and medulla, 5f ounces (163 grams). The pia mater 
showed a moderate degree of vascular engorgement and some oedema, 
but no opacity or other alteration except as mentioned above. Arteries 
at the base not diseased. The brain tissue was very soft and oedem- 
atous and section showed enlargement of the perivascular spaces every- 
where. The ventricles were moderately enlarged; ependyma smootn. 
Cerebellum, pons, and medulla were oedematous and soft; a small 
congested area was found in the right side of the pons, exposed by 
middle transverse section. 

Thmxix, — Limited chronic pleuritic adhesions on both sides, and a 
small quantity of fluid in each plural cavity. 

Lungs: Weight of each, 20^^ ounces (581 grams). Posterior por- 
tions of both lungs showed oedema and some hypostatic exudate in 
patches. Over the lower lobe of the left was a thin deposit of lymph. 

Heart: Weight, 6f ounces (191 grams). The superficial arteries 
were very tortuous and calcified; opaque patch over wall of right ven- 
tricle; valves of right side normal; aortic valves normal; mitral valve 
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a little thickened at its ed^os. Heart mu8cle brownish and super- 
ficial adipose tissue atrophied and (edematous. Aortu athei'omatous 
throuttfhout. 

Ahaomtm, — The abdominal cavity contained 112 ounces of straw- 
colored fluid. The api)endix vermiformis was turned upward and 
l)ackward and was adherent to the peritoneum. 

Spleen: Weijjfht, 74 ounces (219 grams); capsule wrinkled and carti- 
laffinoid in patcTies; pulp, slate-colored, rather pale, and fibrous. Small 
supernumerary spleen near the hilus. 

kidneys: Weight of left, 4i ounces (127.6 grams); right, 4 ounces 
(113.4 grams). The organs were somewhat inaurated; capsules adher- 
ent; surfaces slightly granular; cortex rather thin; apices of pyramids 
whitened f)y urate (leposits. Urinary bladder, normal. 

Liver: Weight, 47i ounces (1346.62 grams). The surface was slightly 
granular; ed^s somewhat rounded; upper surface of right lobe cov- 
ered by a thin layer of apparently organized lymph, but it was not 
adlierent to the diaphragm. The capsule showed some radiating scars 
over the superior surface; there was some general thickening of the 
capsule in the region of the gall bladder, and a large depressed scar 
was found in the under surface of the right lobe. The tissue was 
tough and leathery, and the cut surface was almost homogeneous in 
appeamnce, without any trace of lobulation, or bands of connective 
tissue, such as are usually seen in common cirrhosis of the liver.« The 
gall-bladder was normal. 

Stomach: At the pyloric end of the stomach was a large fungoid 
growth, which bordered upon the pyloric orifice, but did not obstruct 
It to an appreciable degree. The growth was nearly two inches across 
in its greatest diameter and about three-fourths of an inch in average 
thickness. The surface was ulcerated and hemorrhagic; tissue was 
soft and juicy on section. The general surface of the stomach showed 
a granular condition and some opacity of the mucous membrane. 

Intestines: No lesions were found in the intestines; mesenteric glands 
slightiy onhirged i)ut not cancerous. 

Otlier abdominal organs were normal. No trace of secondary tumor 
deposits was found. 

MICKOSCOriCAL EXAMINATION. 

Dural tumor: On superficial examination the tumor much resembled 
a hard fil)r()iua, i)ut on careful study it was found that the fibrous- 
looking tissue could be resolved into spindle cells with oval and 
elongated nucl(M arranged in wavy bands, whorls, and concentrically 
arrang(Hl vM .spli(»rul(»s, such as are connnonly found in tumors of this 
class. The vA\ nuclei were very hard to stain and \\\(\ cell bodies 
could not he (lislinonishcd when in masses. Th(»re was und()u])tedlv a 
(•()nsi(l(M'ahh' (h^vc^lopnient of actual lil)r()us (issue* and souk* livaline 
(*hann(^^ whicii <iav(* (he (issue the peculiar a])])earanee of u VicMise 
'ii>>()nKi. Th(» elos(*ly packed ('(^11 masses of various sizes w(M*e verv 
• HinuMous in some ])ar(s of the s(M'(i()ns. In many of th(\s(^ th(» cellular 
•^tru((iii(» could hardly l)e ch'termined, ()win<i' to (ihrous and livaline 
chanoc^ and in some the (le<4'en(M'ation had I'eaehed the sta<jf(*. of forma- 
tion of (ii(» concent rieally striatcnl hyaline and calcar(H)us spherules 
'^nch as shown in liy-. Iii. Hi^sides these spJKM'ules, hir<ie irr(»gular 

"The condition of the hone of llic hUuII aixl (he |)(H*nliar variety of cirrlioHi.s of 
the Hver MU^^cHtiMl syphilis, hut as tlicn^ was no jn'oof of tht» existence of specific 
(liHcast' it was not •••"••♦'oned in tlie history of tlu' case. 
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aieas of the same degenerative product were found in the lar^e tissue 
masses where the cell structure was unusually dense. Blood vessels 
were not numerous, and those in the sarcomatous tissue had imperfect 
walls, though some fully developed vessels were found in masses of 
connective tissue, apparently derived from the dura. Hyaline change 
in the vessels was not marked. 

J^ The histogenesis of such tumors is certainly very obscure, but they 
are generally supposed to be derived from the endothelium of the 
brain membranes, and are therefore called endotheliomata by many 
pathologists. On account of the shape of the predominating type of 
cells, which are spindle-shaped and not endotheloid, I have named 
this and other like tumors spindle-celled endothelial sarcoma. The 
presence of the hyaline and calcified spherules being only accidental 
should not warrant the use of such terms as psaramoma, acervuloma, 
etc., especially as the identity of these bodies with '^ brain sand" is 
not established. 

Cancer of stomach: The cancer of the stomach was of the soft 
variety, and probably originated in the fundus cells of the pyloric 
glands. The cells were rather small, with prominent nuclei, and, 
where not influenced by mutual pressure, round. The growth was 
mainly in the mucosa, and no trace of gland-like tissue remained, 
except a tendency of some of the peripheral cells to arrange them- 
selves in a single layer along the walls of the alveoli and to assume 
columnar shape by mutual pressure. The growth had penetrated very 
little into the muscular coats of the organ, but a few cancer cell-nests 
were found in the connective tissue trabeculee separating the muscular 
bundles of the circular layer. These cancerous masses were always 
surrounded by dense, small cell infiltration. The growth had not 
invaded any other organ or tissue. 

Brain: The brain tissue was unfit for the more minute study of 
structure, on account of decomposition at the time of the autopsy. 
In ordinary sections the cells showed granular pigmentary degenera- 
tion; the pericellular spaces were large; the blood vessels had large 
perivascular spaces, but showed no disease of their walls. The cells 
of the spinal cord were granular and pigmented. 

The lungs showed some exudation in the alveoli of the dependent 
portions. The kidneys showed a moderate increase of connective tis- 
sue in the vicinity of the glomeruli and between the tubules. The 
cells of the convoluted tubules were crumbled, and granular matter 
filled the lumen of the tubules. 

The spleen showed enlargement of the venous sinuses and swelling 
and proliferation of the endothelium. The connective tissue was 
increased; the capsule much thickened, especially in the cartilaginoid 
patches. 

Liver: The microscopical appearances of the liver were very unusual. 
There was a moderate increase of the connective tissue between the 
lobules and in the portal canals. This tissue was richly nucleated in 
patches, and at the borders of these areas the tissue extended for some 
distance between the cell columns and the individual cells. There was 
no unusual proliferation of the bile ducts in the new connective tissue. 
In some places patches of new connective tissue were found among the 
cells, which were widely separated, misshapen, and atrophied. Occa- 
sionally isolated groups of leucocytes were found among tne cells, with- 
out any relation to the connective-tissue areas. They were supposed to 
be centers of new growth. 
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Ill j.M'iii«nil. till* li\rr rrlU wi'iv iitniphiccl and the i-ell cjluiiin- w.^ 
\\i«li'l\ sr|iiiiii(«.(l |,x (lilutrd rapillurii-s. In M»nif |*Ia«-^*^ rbi^ililatati'-n 
HUM «>\rrs.i\r uiid Imd nlmost I'l'urhi'd the un^iciniatou^ *ta|T».-. th»- 'rll^ 
liii\ 111^' iiiiii|il«-li'l\ (liNM|i|M'iinM|. TIh» (litt^no*«is of iJj»* c«'n'iitioii of ih- 
li\ii \\ii« iliHi«iill. Iiiil (iikni ill runiirrtion with tli<' iiakft-«I-i've apu-ar- 
iiiui'-i, i|H-«'ilir lirrlidsiN wniiM m'tuinly Jm» siijr«ro.*t4«<|^ 

'Mil- iiii- riilrrir ;;liiinls MTiiicd to Im? iiMMvly hy|>er|>Ia>tir. a* nu can- 
irifiin (li'pii'.ii>. well' roNiicI ill thrill. Othri* afxloniinal ort/aii^ wt-n* 
iifil «'\iiiMiiii'<l with lli«' iiii('r(>*-('«ipi*. 

CASE 1016. 

M-IMil.l I I. II. I II I.MMH MKI.IAl. .SAHCUMA OK THK I>L*KA MATKK TENE- 

tkatim; TIIK IIUAIN. 

.1. M.; iij.mmI ,.s; widiiwrr; \i\\r Mddicr; nativity, Fran«'t». Mental 
di'i-M I- -•(■tiili* driiii'iitin; (hinition, unknown. 

'1 hi' ■\ nipiniii I ill lhi> niM' liad prohalily no n*f(*ivn(*«« to the intra- 
I iiiiiiiil jLimuih. It >Mi> ^iiialL pH'ssrd slightly iijx)!! tin* hfain. pro- 
ihiii-d iiM iippicriiihli* iiitiMcninial tension, and (*ni*roarhed npon no 
liiipiii liiiil >:iiiM Itiic. Thr piitiont was f<M'lihMiiul tMnlriddiMK hut there 
UII-: ii'i piiiiiU lii. 'VUr iMi'iilal syiii])toins wcro dc^niontia with con- 
Rhh'i iitili' iiiiiiiiiiiiil cxciti'iiiciil, iitid much of the* tiuio ho was apparently 
Milfoil -I ion 1 111' hi-1 iiit'i'oiiMdiiii^.s. I)t>ath seemed to l)o due to oxhau-s- 

ll..>. ii...<i • . 11. • . 1. •■• I 1 ■ V ii I I 1 III II III t till<l ■ ■■iillii I'll I iJlttlllll OBIT (kill kl«%a*«^...Ai 



iiiif f *ii ■■ loii 1 oi iiri -iiii I oiiiiiiiii<4>. I'l-iiiii ."oi-i-iiM-ii lu iir (.iiic lo oxnau.s- 
tloM lioiii liiiiiiii-itl rxrilfiiu'iit and HrriitM'iil senllt* enffM'hIonieiit. « 

Auioji;^ UN I'll III HUM iifltT dnith. I5<Mly of aveni^e size; well 
di-vt l'i|Mi|, ill |M'iiilriit purls of ImxIv livi<i. Hi i*ect in^^'uiiial hernia of 




Illlill jlll I <1 

Kiiiiii \V«ij.'lii. 1 .'«»,) MiiiMi:'. The convolutions were jjencrally 
i'.litiiiihi n, iiilf I II - ill lin- liM-.c iiliicrom:itous; ventricles enlarged; brain 
li;!.-iii- Mill iiiiil o iliiimloM.i. \i» j'lnss Irsions w(»re found in any part of 
hiiiiii Li-lt o|ilii- Mii\c ill ropliicd, cori'cspondiiifr with loss ot si^ht 

of 1 1 1 1 * I ■ \ t ■ . 

77t"/;f.i-. Lull". I Mipiiv.'i'inMlniis, pji'iiKMili'd, iukI coiitaiued a fcnv 
liliioii.-. mimIiiIi- . Wri-'iil of I in- lii'iil inn;;", 1<M) ni'Mms; left, ;50() 

f'l'MMl . 

Ilriiil. Wiij'lil, .l.jn M i:im ;. Tlic nmIvc^oI' ri^j^lit .'^idc were normal, 
<'\<('|)l , <»iiH- iii<ir:i. r of ilic ;/i/r of j lu' t rji'iispid otI li('(\ The mitral 
WM.. M 111 III' (li'nkem'<| Ml (he m:iri.'itis; oriliciMiorniMl : tiorlic valves cal- 
cMnMMi :it llirir :ill;irhe<l miUL'iMs mikI ^oiiievvliat poiielieil. Aorta and 
eoioMMiv Mileties m( liefom;iloiis. 

Alx/iuinn. Sph'eti .soft jind djirk ; ejipsule thiekene(l and wrinkled; 
weji^hl. 1(M) oi-jiiMs. 

Ki(hH\vs: WcMohi of rjnhl, hJdurams; left, HJOo-nims. The ea])sul(\s 
were adherent; surface.^ orjuiuiar and cvsti<'; cortex thin; pyramids 
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atrophied. Bladder hypertrophied and sacculated from obstruction 
of the urethra by milargement of the prostate gland. 

Liver: Weight, 950 grams. Organ rather small and somewhat 
congested. 

Other organs showed nothing of importance. 

MICROSCOPIC EXAMINATION. 

The tumor proved to be a spindle-celled endothelial sarcoma. The 
structure consisted of spindle cells with oval and elongated nuclei and 
clear or faintly granular cell bodies, closely applied to each other, with 
no perceptible intercellular substance in the denser masses. In some 
parts of the growth the cells were more loosely arranged, and faint 
indications of tibrillated intercellular tissue could be seen. The cells 
were arranged in beautifully curved bands, running in every direction 
and in concentrically arranged cell spherules, which had frequently 
been changed to pearly hyaline bodies, so characteristic of this form 
of growth. Hyaline spherules of medium size were veiy common, 
and occasionally whole fields were found consisting of closely set cell 
spherules undergoing hyaline change, as shown in fig. 21. In addi- 
tion to these hyaline cell nests, there were in some parts of the tumor 
numerous hyaline rods Ij^ing among the cells and often intermingled 
with each other and with the cells in an indescribable wa3\ As a rule, 
these rods seemed to be found in bundles of cells running in the same 
direction, and were evidently due to hyaline transformation of cells, 
shown b}^ the persistence of slender nuclei in the midst of the hyaline 
material. When cut transversely, these hyaline rods were seen to be 
C3^1indrical or rounded, and occasionally showed a central portion or 
core which stained deeply in hematoxylin, similar to the central por- 
tions of some of the hyaline spherules. 

Blood vessels were not numerous, and were frequently represented 
by mere channels among the cells. Some showed a small quantity of 
fibrous tissue forming an adventitia, but connective tissue was scanty, 
and there was no appreciable division of the cell groups by vascular 
connective tissue, as in many tumors of this class. 

Adhesions to the dura mater were found to be intimate, and the 
origin from this membrane was indicated by a gradual transition from 
the fibrous tissue of the dura to the spindle-cell structure of the tumor. 

The brain was not examined with the microscope, as its condition 
had probably no relation to the tumor. 

The kidneys showed advanced interstitial nephritis, and a small 
papuliferous cyst adenoma was found in one of the tissue blocks 
sectioned. Others may have existed, but were invisible to the naked 
eye, as was this one. 

Other organs were not examined with the microscope. 

CASE 965. 
SPINDLE-CELLED SARCOMA OF DURA MATER. 

C. S. ; aged 77 years; married; farmer; late soldier; nativity, Ger- 
many. Mental disease, senile dementia; duration unknown. The his- 
tory shows that the mental power failed gradually; hearing and vision 
were defective; there was general feebleness, but no distinct par*^ — '~ 



;W (it»VKKNMKNT IHtSPITAL Fi>R THK INSANK. 

Tlifrc wii.s II history tif rlHuiiiiiitisiiu and lu* was known to huvc valvu- 
lar <lisra.Nr of tlu* heart. Thciv w(M'e no<'harHrUM*istic symptoms of 
liraiii luiiior, and thost' yfiv('n a)N>vo W(*n^ attrihut«*d to his udvant'od 
a^''<*. Kaihin* of thf «liM>aMnl \nmvt was tho inmit^diato <-aus(> of <h>atli. 

Autopsy ftMii'trrn hours »ft<*r diMith. Ikxly hirj^o and a'doniatous: 
posti^rior portions of i)otly, fart', and no<>k disr()h>rod. 

f 'rtiiilniif, Antt'ro-|M)sti»rior dianiotor of skull, 7 in<'h<»s: tniiis verso, 
(i ini'lir.^. iiontMi littlo tliifk<M' than tho avcrap'; suturos iiidistinrt in 
liotli tahlcs; posterior iNtnlcr of tli<» sella tiUTica oxtoiulod a}M)ut ono- 
t*i(rhth of an inch ahovt* its usual {Kisition. Duni nmtc'i* adhoront to 
tilt* )>on<', hut otJHM'wisi* nonnal; no |M'rrt'ptil)l(' inrroaso of intnirranial 
tension: ccrrhro-spinal llui<l inrrcas«Ml. 

liniin: Wi'ijrht, 40 «)!Ui<m's (1,|;J4 ^miuus). On removal of the hniin 
a tumor was found in the hase, sitiaited in the left temi)oraI lol>c 
adjoinint; the jun<-tion of the |)ons and erus, hut not piVHsiiitr uiK)n 
either. The tumor iia<l penetrated th<' limin through the nnddle of 
the ^yrus oeeipito tempondis medialis, pressini^ tiiu hmin substance 
aside and (*ausui<; some absorption of the tissue in its advance. The 
l^rowth wasa)M)ut U inehes in its longest diameter and had i)cnctmted 
nearly an inch into the l>niin. The portion which hiul invaded the 
l)rain was rounded, hut the e\iM>sed surface was flat and level with the 
hasal surface of the Iniiin, an(l had rested on the tentorium at its ante- 
rior an(>;le. The surface on which the tumor rested was Mli^btly 
roughened, hut the fillers of the meiuhraiu'! c<mld he seen running 
beneath without interruption, and it was difiieult to l)elievc that the 
jifrowth orijifinated from the mcMubrane, as such tumors frequently do. 
Section through the middle, of th(» growth showed the tissue to be dry, 
^raiudar in appearance, reddish-^niy in color, and minuto i^ritty paV- 
ticles could b<». fcdt on the <*ut surfa<*e. The* j^rowtii was sharply cfehned 
by an inij)erfect cai)sule and then* was no inKltration of the bnun 
tissue. 

Th(» convolutions wen* j^enerally sonu^what atr()i)hied and sopamted 
by the (cihiuiatous i)ia mater; there were no si^ns of i)ressure except 
locally around the tumor. At the base of the rij^ht occipitnl lobe was 
a small cortical softeninjif. The art(»ries at {\\{\ base were atheroniatous 
in i)atch(\s; th(» left vertebral was lar^e and joined the basilar without 
change of caliber; th(». ri^ht was v(»rv small. ScM'tion of the biuin 
showed (edema and pallor of tlu^ brain tissue, but no other ^^ross lesions. 
Th(» cerebellum, ])ons, and nu^dulla wen» in the same p'licMiil conditi<m 
as the c(M*(*brum, and (h(». c(M'vical portion of tlu* s|)inal cord removed 
with (li(» brain siMMued normal. 

Thont,!'. Ijimited pleuritic adhesions on both sides. Luntjfs: Weight 
of l(»rt, li;') ounces (71 7. IT) j^rams): ri<«fli(, 10:1 ounces (1, ir)r).li<) ^rams). 
()v(M- (li(» anterior portion of th(» pleuni of Ijotii lun<^^s wei'c small, 
thickened lihroid nodules; puhnonary tissu<i (cdiMnatous; post(»rior 
])()rtions (Mioor^cd. 

Heart: Weight, i>o] ounces (^S.S.os orrams). Pericardial tluid 
increased; both layers of th(* jxM'icardium W(M*(* cover(»d by opacjue 
thicU(Mied patches, in some of wlTu'li were Hakes of calcar(M)Us deposit. 
The pulmonary valv(*s were lar<:;e jind sljo-htly thickened; tricuspid 
valve admitted four linpM's and was thickeiuMl at its niai'<^ins. Aoi'tic 
valvivs \v(M'e thickiMied, ri<»'id with c{dcar(»()us deposits, and rou^JKMied 
by ve<ifetations alon*^' line of contact. The mitral valve was tliick and 
contracted at its (^de'cs; orili<'(* admitted three* tinkers. The.chonhe 
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tendinae were thicker than normal; summits of muscular papillae fibrous; 
endocardium of left ventricle opaque. The heart walls were hyper- 
trophied and the cavities all dilated. Section of the heart muscle 
revealed a number of small patches of interstitial myocarditis, espe- 
cially in the wall of the left ventricle and the septum. The arch of the 
aorta was dilated; the intima showed slight fatty degeneration. 

Abdomen, — The spleen weighed lOi ounces (291.28 grams); capsule 
tense and a little thickened; pulp oedematous and soft. 

Kidneys: Weight of left, 6 ounces (170.10 grams); right, 5i ounces 
(155.92 grams). Capsules not adherent; surfaces faintly granular and 
showed a few depressions and small cysts. Cortex normal in thickness; 
pyramids rather pale. Urinary bladder normal. 

Liver: Weight, 591 ounces (1,693.91 grams). Surface faintly gran- 
ular; capsule clouded in patches, and over the left lobie was a Targe 
fibrous patch, where it came in contact with the diaphragm beneath 
the pericardium. The tissue showed some passive congestion. Gall 
bladder normal. 

The stomach showed a marked constriction about its middle, and 
the walls were thickened, thrown into large folds, and covered by tough 
mucus. Some small erosions and areas of congested vessels were 
revealed by the removal of the coating of mucus. 

There were some old peritoneal adhesions in the vicinity of the ascend- 
ing colon and gall-bladder. Other abdominal organs were normal. 

MICROSCOPICAL EXAMINATION. 

Tumor: The growth was extremely diflScult to cut on account of its 
friability, and the edge of the knife was broken by the calcareous par- 
ticles. The tissue consisted of irregular, wavy spindle cells arranged 
in concentric masses, and bands running in every direction, and a few 
round cells sometimes collected into small areas. The most striking 
feature of the structure was the presence of vast numbers of concen- 
trically striated hyaline spherules of all sizes, with which the tissue 
was literally crowded. Some were as small as an epithelial cell, some 
were large enough to be distinguished with the naked eye. Some of 
the largest were composed of two or more globes fused together and 
surrounded b}^ a common capsule consisting of the same hyaline lami- 
nated material. Fields were found in which the cells were nearly all 
crowded out by these hyaline bodies, and those yet remaining were 
frequently compressed between the closely set spherules. Many of the 
hyaline bodies were more or less calcified in their centers; such were 
apt to be displaced by the section knife, and often appeared partly 
turned over. In optical section the hyaline bodies appeared as disks, 
but when turned over and viewed in profile they appeared as seg- 
ments of spherules made wherever the section knife happened to pass 
through them. In the majority of the hyaline globes or all sizes flat- 
tened elongated nuclei were seen between the laminae; in some these 
nuclei were very numerous, suggesting strongly the appearance of the 
denser cell whorls found in such tumors. 

Some of the hyaline bodies stained well in the nuclear stains, some 
stained faintly, and others not at all. Where calcified they were 
opaque and coarsely granular; when not they were clear and transpar- 
ent. Their true chemical nature is not definitely determined, and the 
term hyaline, as applied to them, is used in its descriptive sense onlv. 
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That thoy represent some kind of de^enenitive change in the dense 
cell masses seems quite reasonal)le to the writer. 

Very few })lood vessels were found; those dis(»overed seemed to run 
amon^ the cells without dctiiiite direction relative to the cell structure. 
Very little connective tissue was found except at the periphery of the 
tumor and in the vicinity of some of the larjjest vessels. 

The growth was regarded as essentially a spindle-celled sarcoma on 
account of the predominant cell elements hut it is probable tliat such 
tumors have been described as psannnoma. 

The brain tissue showed nothmg of importance except the effects of 
cedema and some degenemtion of the nerve cells. 

The other organs were not examined with the microscope, as their 
condition seemed sufficiently clear to the unaided ej-e. 

CASE 1503. 

SPINDLE-CELLED ENDOTHELIAL SARCOMA OF DURA MATER PENETRATING 

THE BRAIN. 

A. W., aged 66; married; laborer; colored: nativity. South Caro- 
lina. Mental disease, chronic epileptic dementia; dumlion, ten years. 
In this case there were no symptoms indicating tumor of brain except 
the dementia and the convulsions; the latter being distinctly epileptic 
led to the diagnosis of epilepsy, and the accompanving dementia was 
attributed to this disease. Headache was not complained of; vomiting 
was not observed, and though ophthalmoscopic examination was not 
made, there was no special affection of sight. The situation of the 
tumor invasion being m advance of all motor areas, paralyses were not 
to be expected. The exact relation of the the growth to the epilepsy 
and dementia is, of course, hard to determine, but it is reasonable to 
conchide that the penetration of the brain by the tumor might act as a 
traumatic cause of the convulsive seizures. The length of time the 
disease existed would agree well with the supposed slow growth of 
tumors of this class. 

The immediate cause of death was cvstitis and pyelo-nephritis 
brought about by moderate but ball-valve-like enlargement of the 
middle lobe of the prostate gland. 

Auto^)sy six hours after aeath. Muscular system well developed; 
bodv fairly well nourished; scar on left forearm. 

Crannnn, — Antero-posterior diameter of the skull, 7i inches; trans- 
verse diameter, 5^ inc'hes; skull of the usual thickness; shape symmet- 
rical; sutures indistinct; dura mater adherent to the bone, but not 
abnonnallv so for the age of the ])atient. 

Hniin: \V(M'<»lit, KISO ofranis. TIum'o was no s\\t\\ of intracranial 
t(MisioiK and tlir coiiN'oliitions were inodcrjittdy si^panitod by (edema. 
A tumor of diiijil origin was round enilKHlded in (ho ])niinat the low^er 
and anterior part of tiio ri^ht frontal lobe. The orowtli had invaded 
the anterior poi'tion of the thii'd frontal conv ohition and the adjoining 
portion of the orbital convolutions. TJie tumor was about \\ inches 
in its oi-eativst diameter, and extcMided into the brain about an inch. 
It was tirmly a(lh(M"ent to tiie dura mater and had [)en(^trated the ])rain 
meehanieally. earivino- the pia mat(M- and coi'tiw in front of it, except 
at one place, where softening- of the corttw iiad taken place. The 
orowth was easily enucleated from \\w brain and was without capsule 
of rt, as was subs(Miuentiy pi'oven by the aid of the microscope. 
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The brain tissue in the vicinity was not appreciably softened, as is 
sometimes the case. 

The growth was moderately firm in consistence, pale reddish gray 
in color, and on section it seemed ffritty and friable. In the central 

Eortion the tissue was of a yellowish -white color and evidently calci- 
ed; the outer portion was grayish red in color and softer, apparently 
of more recent growth. 

The brain substance was oedematous and somewhat soft. The arteries 
at the base were atheromatous, but there were no gross lesiqns in any 
part of the brain. 

Thorax, — Left lung could not be removed on account of firm adhe- 
sions; right lung weighed 680 grams; the bronchi contained muco- 
Eurulent secretion, and the posterior portions were solidified by 
ypostatic pneumonia. 

Heart: Weight, 380 grams. Valves of right side not diseased, 
except relative incompetency of the tricuspid valve. Aortic valves 
were somewhat thickened and calcareous; mitral valve slightly thick- 
ened at its free margins. .The auricles were dilated; the left ventricle 
hypertrophied; superficial arteries tortuous and rigid; aorta corrugated 
and dilated at the arch, and at the lower part atheromatous and cal- 
cified in patches. 

Abdomen, — The spleen weighed 220 grams, was enlarged, moderately 
firm, and congested. 

Kidneys: Weight of each, 180 grams. The left was swollen, 
oedematous, and the cortex was streaked with blood and contained 
some small pus deposits. The right was in the same general condition, 
but no pus had yet formed. The pelves and ureters showed acute 
inflammation and contained muco-pus. 

The bladder showed intense inflammation and the walls were ulcer- 
ated and in part covered by a dirty gray and hemorrhagic false mem- 
brane. The middle portion of the prostate gland was greatly enlarged 
and had acted as a valve-like obstruction to the urethral orifice. This 
prominent portion of the gland had been injured by the eflforts at 
catheterization and was the seat of some hemorrhagic extravasation 
within. 

The liver weighed 1,600 grams. Tissue was normal. 

Other organs showed notning of special importance. 

MICROSCOPICAL EXAMINATION. 

The tumor proved to be an endothelial sarcoma of the spindle-celled 
type, but with a marked tendency to preservation of the endothelial 
type of cells in the central portions of the cell masses, while those of 
the outer portions were spindle-shaped. The central cells when dis- 
tinguishable were seen to be round and polygonal, with round nuclei; 
the outer cells had oval and elongated nuclei, and the individual cells 
were hard to distinguish except in very thin sections and when mechan- 
ically separated. A feature of the growth was the separation of the 
cell groups, large and small, by delicate bands of connective tissue appar- 
ently developed from spindle cells and containing slender elongated 
nuclei. The blood vessels were mainl}' found in this connective tissue, 
though a few small simple channels were found among the cells. The 
connective tissue strands and the contained blood vessels were evidently 
as essential a part of the growth as the cell groups themselves. Ir 
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growths as this the two unquestioimbiy boar the same relation to each 
other as in ordinary alveolar sarcoma, both being neoplastic in origin. 
Hyaline degeneration was advanced in this growth, involving the ceil 
groups of all shapes and sizes, the globular cell spherules, and the blood 
vessels. Some masses of hyaline change involved cell groups large 
enough to be seen with the naked eye. In these the arrangement of 
the cells could still be recognized by the remains of cells and flattened 
nuclei. In some of the hyaline masses occasional small blood vessels, 
still containing corauscles, were found among the persistent cell nuclei. 
Manvof the globular concentrically striated hyaline bodies were found 
in all parts oi the growth. These we now believe represent a later stage 
of degeneration in spherical cell groups, though all traces of cells may 
be lost. 

The blood vessels of all sizes showed advanced hyaline change. Some 
were nearly obliterated, showing on section an extremely small lumen 
containing a few blood cells. Transverse sections of completely degen- 
erated vessels in which no lumen could be seen much resembled the 
small hyaline spherules. Longitudinal and oblique sections of degen- 
erated vessels could -usually be distinguished as such by the remains 
of the lumen containing red corpuscles. The hyaline substance into 
which the elements of the growth were transformed was perfectly 
homogeneous when complete change had occurred; but in most of the 
cell groups thus altered faint concentric or wavy lines indicated the 
grouping of the elements, and in the hyaline vessel walls extremely 
faint striations could usually be seen. (In the pen drawings fine stip- 
pling had to be used to represent the hyaline material, but in the sec- 
tions it showed no granulations with medium powers.) In some parts 
of the tumor hj^aline change had extended to nearly all the elements, 
and calcification had taken place in many of the masses. It is this 
later change which gives the gritty feel to the tissue and has caused • 
the term " psammoma " to be improperly used for these tumors. 

In fig. 24 I have given the geneml structure of the growth with 
hyaline cell groups and blood vessels. Fig. 25 shows some of the 
details under a higher amplification. 

CASE 1582. 
SPINDLE-CELLED SARCOMA OF THE DURA MATER. 

D. K. ; aged 81 years; male; white; soldier; nativity, Germany. 
Mental disease, senile dementia; duration, one year. The patient was 
quite fec])le, being unable to move without assistance, and showed 
advanced (lenicntia. His pulse was rapid; he had cardiac hypertrophy 
and v^jilvular inurnnirs were present at mitral and tricuspid orifices. 
Kxanii nation of the urine showed all)uni(»n, casts, and some pus cells. 
Il(* showed ra[)i(lly increasing muscular enfeehlement and became 
more stuporous until deatli occurred. 

So far as could be learned th(M'e were no synii)tonis of intracranial 
tunioi*, and it is ])r()})ai)le that l)eing of slow growth and situated as it 
was in the outer and lower ])orti()n of the t(»ni[)()ral lobe, no appre- 
ciai)le etlects w(»re ])r()dnce(l. TIk^ dementia and ev(Mi the nuiscular 
enfeeblement in a man of advanced years could scarcely ix* attributed 
to the presence of the tumor; and th(» stupor was pr()})al)ly in i)art due 
to the mipairment of the kidneys, and in part to th(» com])ression of 
the brain from the coexisting hematoma. 
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Autopsy fourteen hours after death. Body small and somewhat 
emaciated; marked lividity of dependent portions. 

Cranium, — Diameters of skull at line of section were 7iby 6 inches. 
Calvaria rather thick; sutures distinct; shape symmetrical; dura mater 
firmly adherent to the bone. On both sides of the convexity and 
extending to the base was a thick false membrane of hemorrhagic 
internal pachymeningitis. Over the superior portions the neo-mem- 
brane was separated into two layers with a large effusion of blood 
between them. There was but little increase of dural tension and 
perhaps slight compression of the brain b}^ the hematoma. 

Brain: Weight, 1,240 grams. In the deepest portion of the left 
middle cerebral fossa was a large tumor which had originated from 
the dura mater and had penetrated the base of the temporal lobe. 
The growth had to be dissected from the surface of the dura mater in 
order to remove it with the brain, and the adherent dural surface was 
somewhat roughened and eroded, and the bone beneath was slightly 
irregular. The tumor was nearly circular in outline and hemispheri- 
cal m shape, the outer or dural surface being flattened and adherent 
over the whole extent of the growth. It had the usual appearances 
of endothelial sarcomata of the dura; it was about an inch and a half 
in longest diameter, and had penetrated the brain to the depth of an 
inch. Partial enucleation of the tumor showed that the brain was 
penetrated mechanically by the growth and not by infiltration of its 
tissue. The tumor was reddish gray in color, and apparently more 
vascular than some tumors of the class. The left hemisphere was not 
incised at the time of examination; the right half showed no lesions of 
the interior. The convolutions were moderately shrunken; basal arte- 
ries showed a few patches of atheroma. 

Thorax, — Limited pleuritic adhesions on both sides. 

Lungs: Weight of right, 550 grams; left, 630 grams. The organs 
were oedematous throughout, showed some emphysema of the anterior 
margins and some hypostatic congestion of the posterior portions. 

Heart: Weight, 350 grams. The tricuspid orifice showed some 
incompetency; the aortic valves were thickened and calcareous; the 
mitral valve was thickened, and had some old vegetations at the line of 
contact of the segments. At the apex of the left ventricle the muscle 
was mottled with patches of chronic myocarditis. The aorta showed 
slight atheroma of the arch. 

Abdomen, — ^The spleen weighed 120 grams; capsule wrinkled and 
thickened in patches by cartilaginoid tissue. Pulp modemtely soft. 

Kidneys: Weight of each, 120 grams. Capsules were adherent; 
surfaces granular; cortical tissue a little pale and swollen; a few small 
cysts on the surfaces. Urinary bladder normal. 

Liver: Weight, 1,200 grams. Tissue was apparently normal. Gall- 
bladder normal. 

Stomach: Intestines and other abdominal organs showed nothing 
abnormal. 

MICROSCOPICAL EXAMINATION. 

The tumor proved to be a spindle-celled endothelial sarcoma, as 
indicated by the naked-eye appearances. The spindle cells were 
arranged in whorls and bands similar to many tumors of the class 
already described, and a small number of hyaline and partly cal 
spherules were found. Hyaline degeneration was a marked f< 
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in this growth, affecting especially the blood-vessel walls and bands of 
connective tissue. The vessels were very numerous in some parts of 
the growth, and nearly all were hyaline and greatlv thickened, though 
as a rule the lumen was preserved and tilled with blood. Some of the 
vessels were surroundea by manv lavers of spindle cells, arranged 
circularly, and sometimes imrtly hyaline. In tumors of this class it 
is not uncommon to tind blood vessels surrounded by a thick layer of 
concentrically arranged spindle cells, \\'hich may undergo h\'aline 
degenemtion and result in thick hyaline walls, such as are shoVn in 
fig. 28. 

The connective tissue w^as relatively abundant in this growth, espe- 
cially around the vessels. The mature fibrous tissue found in tumors 
of tnis class must be considered as an essential constituent^ as it is in 
ordinary sarcomata and most other tumors. The exact histogenesis 
of the connective tissue in these tumors is hard to demonstrate, but 
it seems reasonable to conclude that it is of the same origin as the 
tumor cells, and its proliferation is due to the same causes. 

Examination of tne boundary between the tumor and the brain 
tissue showed what appeared to be remnants of the pia mater incor- 

E orated with the tumor, but still recognizable b}^ the fully formed 
lood vessels and mature connective tissue. 

The brain substance showed a border of degenerated tissue, but at 
a slight depth no alteration due to the presence of the tumor was 
perceptible. 

General microscopic examination of the brain has not vet been made, 
and the histological study of the other organs was deemed unimportant. 

CASE 1178. 

SPINDLE-CELLED ENDOTHELIAL SARCOMA OF THE DURA MATER, PENE- 

TRATINO THE BRAIN. 

J. E. ; aged 08; colored; widower; laborer; late soldier; mental 
disease, senile dementia; duration, three and one-half years. The 

Eatient was admitted to the Western Branch, National Home for 
disabled Volunteer Soldiers, October 2, 1893, with left hemiplegia, 
convulsions, and was ahnost helpless, lie w^as admitted to the insane 
ward April 27, 1897, with a history of advanced dementia, complete 
left hemiplegia, and general prostration. 

On May 3, 1897, he was admitted to the (Tovernment Hospital for 
the Insane with the above mental and phvsical symptoms somewhat 
advanced. May 80, 1897 he died suddenly, apparently from an 
apopl(»ctiforni s(Mzure. From the recorded symptoms the tumor had 
apparently existed over throe and one-half years. 

Aiilopsv sev(Mite(Mi lioui's al'ttM" (liMilh; hodv fairlv well nourished: 
ri<^()r mortis [)r(\s(Mit; sions of couiniencini;' (le('oni])()sition over lower 
part of ahdoiiKMi. 

Cnnufim. Ant('r()-])osterior diameter of skull, T.J inches; trans- 
verse dianietiM*, H.J inches. The skull was rather thick and dense; 
,shape asynnn(»trical, the occipital ])i'o(ul>erance hiMuo- situated to the 
left of the median line. Sutures visible externally, but indistinct in 
inner tal)l(\ On the v'v^hi side in tln^ parietal re<4i()n a marked eleva- 
tion existed on the \\\\wv surface. There were no si^ns of external 
injury, and the elevation of the inner surfae(» was probably related 
to the dural iifrowth af^<^»*vv'ird described. Section of the i)one throiiirh 
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this protuberance showed nothing abnormal but unusual vascularity 
of the tissue; both tables and the diploe were intact and the thickening^ 
seemed to be mainly of the cancellous tissue. 

Brain: Weight of right hemisphere with the tumor; 19i ounces 
(545.73 grams); left hemisphere 18 ounces (510.3 grams); cerebellum, 
pons, and medulla, 5^ ounces (155.92 grams). Before opening the 
dura mater a depression was observed in its outer suriace in the 
parietal region corresponding with the elevation of the inner surface 
of the skull, and adhesions to the bone were firmer here than elsewhere. 
On lifting the dura from the brain a large tumor was found beneath it 
embedded in the brain, but apparently raised above its general surface 
by the dropping away of the soft and cedematous cerebral substance. 
The tumor was adherent to the dura, so that the membrane was left 
attached to it. The growth was 3^ inches broad in its antero-posterior 
diameter; 3i inches in its vertical diameter, and was exactly If inches 
in thickness. The growth occupied almost the whole of the parietal 
lobe, had crowded forward the central convolutions and the fissure of 
Rolando, and the ascending parietal convohition was encroached upon 
and nearly destroyed by the pressure of the tumor. It extended ver- 
tically from the upper border of the posterior end of the fissure of 
Sylvius to the median edge of the hemisphere, and antero-posteriorly 
from near the fissure of Rolando to the anterior border of the occipital 
lobe. A section was made through the center of the growth, and it 
was then found that the tumor had penetrated the brain as far as the 
ependyma of the ventricles and nearly to the median surface of the 
hemisphere. On the median surface the tumor had not reached to 
the cortex, though probably pressure had destro^^ed brain function 
over the advancing growth. The quadrate lobe wa«5 greatly damaged 
and the paracentral lobule was practically destroyed. 

The consistence of the tumor was quite firni, but the brain tissue 
surrounding it was soft and pulpy, so that the brain had to be handled 
with extreme care to avoid enucleation of the tumor while making the 
necessary sections. The growth had firm adhesions to the dura mater 
and it had apparently carried with it the pia mater as it penetrated the 
brain, and traces of membrane and even cortex could be distinguished 
around the boundaries. 

The tumor tissue had a reddish-gray color; the surface looked a 
little granular, but no gritty particles could be seen or distinguished 
by cutting. Bands of connective tissue could be distinguished radiating 
from the origin of the growth and intersecting it in every direction. 

The pia mater of the left hemisphere was cloudy over the convexity, 
and the convolutions showed the effects of pressure. There was some 
atrophy of the convolutions and oedema of the pia, but not as much as 
usual in cases of senile insanity due to other causes. The arteries at 
the base showed no signs of disease. There were no gross lesions in 
cerebellum, pons, and medulla. Cord showed no evidences of disease. 

Th(/rax, — Pleuritic adhesion on both sides. The lungs were cedem- 
atous and full of blood posteriorly. Weight of the right, 22 ounces 
(623.7 grams); of the left, 20 ounces (567 grams). Some muco-pur\ir 
lent secretion poured from the bronchi on section. 

Heart: Weight, Hi ounces (326 grams). A thin band of connective 
tissue stretched across the entrance of the pulmonary artery, appar- 
ently a congenital malformation. The pulmonary valves were normal; 
the tricuspid valve was a little thickened at its edges. The aortic 
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valves were slightly thickened and had some small chronic vegetations 
at line of contact; mitral valve was slightly thickened at its edges. 
Aorta showed an earl}^ stage of atheroma; coronary vessels not 
diseased. 

Ahdomeii, — The spleen weighed 3f ounces (106.3 gi-ams). Pulp 
firm; rather pale; capsule wrinkled. 

Kidneys: Weight of right, 4i ounces (120.48 grams); left, 4 ounces 
(113.4 grams). The capsules were not adherent; surfaces showed a 
few small cysts; in other respects the organs seemed normal. Urinary 
bladder was normal. 

Liver: Weight, 37i ounces (1,056 grams). Left lobe of liver very 
small; tissue seemed normal; gall-bladder contained 2 fluid ounces of 
bile. 

The other abdominal organs seemed normal. 

• 

MICROSCOPICAL EXAMINATIONS. 

Tumor of brain: The growth consisted mainly of delicate spindle 
cells with prominent oval nuclei and clear cell protoplasm. The cells 
were closely applied to each other in the dense cell masses, so that the 
contours of the cells were hard to distinguish, but were easily seen in 
the looser portions of the growth. The cells were arranged in wavy 
bands, running in every direction, and in concentrically grouped cell 
masses, though this was not a prominent feature in the growth. No 
hyaline cell groups were found in the sections examined, though they 
are probably formed in some part of the growth, as they are very 
common in growths of this class. Large bands of connective tissue 
intersected the tumor tissue in every direction. In some places this 
tissue was loose and fibrous and blended by various stages of tissue 
development into the spindle-cell tissue; in other regions the tissue 
was dense, almost devoid of nuclei and apparently hyaline. It seemed 
evident to the writer that this fibrous tissue was a development from 
the spindle-celled structure and as essential a part of the tumor as the 
cell tissue itself. The connective-tissue bancls contained many large 
blood vessels, often with thick and hyaline walls, and many blood 
channels without definite walls other than a layer of endothelium sep- 
arating the channel from the surrounding tissue. In some places 
these channels were very numerous, giving almost the appearance of 
angioma. Some of the vessels were completely obliterated by hyaline 
changes in all parts of the growth. In the cellular portion of the 
tissue blood vessels were not so numerous nor so large. Some of 
these were thick walled and hyaline, some were mere channels lined 
with flattened cells, and some were surrounded by many layers of 
spindle cells. 

Brain: The brain cells were in an advanced stage of degeneration; 
in some cases clumps of brownish-yellow granules represented all that 
was left of the degenerated cells. The perivascular and pericellular 
spaces were very large; some of the blood vessels were curved, and 
hsematoidin granules were found along their walls. The nerve cells 
of medulla, cord, and cerebellum were pigmented and granular. 

The lungs were not examined with the microscope. The liver was 
normal except slight engorgement of the capillaries. The spleen 
showed the effects of chronic congestion in the enlargement ana dis- 
tinctness of the venous sinuses. 
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The kidnej^s were moderately full of blood; there was some crum- 
bling of the inner portions of the cells of the convoluted tubules, and 
a few small cysts with colloid contents were found. 

CASE 789. 
SPINDLE-CELLED SARCOMA OF DURA MATER. 

L. F.; aged 52; married; captain, U. S. Marine Corps; nativitj^, 
United States. Mental disease, chronic dementia; duration, one year 
and eight months. The patient had a certain degree of dementia when 
admitted, which deepened toward the close of life. He had halluci- 
nations of hearing, taste, smell, and sight sensations were present, 
though he was totally blind. His prevailing mental tone was depres- 
sion, though he was occasionally cheerful. He had some delusions of 
persecution, and was apprehensive of danger to himself; at times when 
influenced by these delusions he became irritable and abusive. Toward 
the end he became much demented, and finally he had a convulsive 
attack which terminated in coma and death. 

The phj^sical symptoms were not prominent; there seemed to be some 
impairment of muscular power on the left side; his speech was thick at 
times; there was some vertigo and occasional vomiting. Headache was 
not a prominent symptom, though occasionally he complained of pain. 

Autopsy twelve hours after death. Body well nourished; rigor mor- 
tis present; lividity of the face, neck, and dependent portions of body. 

Cranium, — Antero-posterior diameter of skull, 7i inches; trans- 
verse, 6 inches. The skull was of the usual thickness, symmetrical 
and the sutures were normal. The dura mater was easily removed from 
the bone over the superior portions of the calvaria, but at the anterior 
extremity of the left middle cerebral fossa, over the right orbital plate 
of the frontal bone, and over the greater part of the right middle cere- 
bral fossa, the membrane adhered firmly, and a considerable degree of 
roughening or absorption of the bone had taken place beneath it. On 
the right side of the crista galli an opening communicated with the 
ethmoidal cells, and on the right side of the frontal bone a similar 
opening communicated with the frontal sinus. Into these openings 
portions of softened cerebral substance had been forced, probably by 
intracranial pressure. The pia mater had been pressed in with the 
brain substance, and b}^ its vessels kept the cerebral hernias alive. 
At the site of the dural adhesions the pia mater and brain cortex were 
firmly adherent to the inner surface of the dura, so that it was impos- 
sible to remove the brain without considerable laceration. 

Brain: Weight of left hemisphere, 28i ounces (817.97 grams); right 
hemisphere, 27i ounces (779.62 grams); cerebellum, pons, and medulla, 
6i ounces (191.36 grams). The pia mater was oedematous; veins mod- 
erately full of blood; membrane adherent to the dura and cortex at 
points mentioned above. Arteries at the base normal in arrangement 
and free from disease. The convolutions were flattened against the 
skull, especially over the anterior portion of the right hemisphere. 
The orbital surface of the right frontal lobe was greatly softened, so 
that hernias of the brain had taken place through the openings in the 
dura and inner table of the skull. Over the whole adherent surface 
the brain cortex was torn by removal of the pia mater. The anterior 
extremity of the left tempoml lobe was extensively softened, and cor- 
tex, pia, and dura were adherent together. 
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On the right side, iit the entrance of the tisHure of Svlviiis was a 
large tumor nearly two inches in diameter which had pi-obabf y originated 
in th(^ dura mater, as it was tirmly adherent to tnat inein>>i*ane. It 
had penetrated tlie hmin de(M)ly, and had encroached upon and pressed 
aside the third frontiil convolution, the lower portion of the ascending 
frontal, the ant(»rior iK)rtions of the three temiwral convolutions, ana 
had invadcnl and pn»ssed upon the island of lieil. The pressure had 
not appn»cial>ly affected the basal ganglia and capsules, as it was mainly 
in front ot these structun\s. 

The tumor was of a reddish-gra}' color, somewhat rough externally, 
and seemed to have a complete ciipsule. On section the growth pre- 
sented about th(» sjune color. It was soft and seemed to be quite 
vascular. The sections showed that though the growth was adherent 
to the pia mater over the i)ortions of brain it had invaded, the cortex 
was still distinguisha})le in advance of tumor, and even the pia mater 
could be seen between the tumor and the cortex. In the vicinity of the 
tumor the brain tissue was very soft, })ut no destruction of tissue had 
been caused })y the invasion of the tumor. 

The brain su])stance generally was soft, (I'dematous, and rather pale. 
There were i 
and medulla, 
in color. The rig 

ings in the vicinity. The other cranial nerves seemed normal to the 
naKcd eye. A portion of the cervical spinal cord removed with the 
brain seemed normal. 

Other organs not examined. 

MICROSCOPICAL EXAMINATION. 

The tumor consists almost entirely of spindle cells in bands running 
in every direction, and some whorls, or concentric arrangements of 
the cells; hut these are not so perfect as in some tumors of this class. 
The arrangement of the cells is nuich looser than in some similar 
tumors, and there is a considerable quantity of delicate connective 
tissuii throughout the growth. 

A striking feature in this tumor is the large num})er of huge vessels 
with thick nbrous walls which in the majority have undergone hyaline 
degen(M-ation. Vessels with muscular tissue in their walls have not 
been found, though spindle-ccU elements arc certainly found in the 
walls among the fibrous tissue. In many of the vessels nearly the whole 
wall is convertiMl into a hyaline, glassy inatcM'ial which stains lightly in 
carniine, and wiiich I have supposed to be liyalin. Another peculiarity 
in tiiese vessels is th(^ celluhir ihickeningof tlh^ inniM' coat, which mucn 
resembles the condition seen in endarlei'ilis. A singular condition is 
seen in nmny <>t' llie large \(vss(»Is which is not cicarlv understood })y 
the wi'iler. Th(M'n(lothelial lining is (Mitii"(*lv separated fi'om the vessel 
wall, and blood intervenes between the tin*. looseiKul endothelial cells 
and the vessi^l wall. As th(» sections were cut by tin* interstitial 
embedding methods and lixcHJ to the slichvs befori* re noving the infil- 
trating mat(M"ial, it must l)e concluded that sucii was the ant^vmortcm 
condition of the v(vssels. 

A few large hyaline globes are found in the sections and great num- 
beisof small hyaline, sometinuvs concentrically striatcnl, round, or oval 
])o(iies ani found in (»very part, of the growth. Th(\v seem to be unusu- 
ally numerous in thcj vicinity of the vc^ssels, and thi'v an^ often found 
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in close proximity to the hyaline material in the vessel walla. In some 
instances it seemed possible to resolve certain portions of the hyaline 
change in the vessel walls into these bodies. The similarity in appear- 
ance between the large hyaline globes, and the small spherules suggests 
that they may be similar in nature and origin. 

In this and in other descriptions of aimilar bodies the term hyaline 
is used as descriptive of the appearances rather than indicating any 
detinite composition, foi', though it is probable, it is not proven that 
they are the same in composition as the degeneration product, "hva- 
lin," described Iw Kecklinghausen. By the use of iodine and other 
staining agents, 1 am quit« satisfied that the change in the vessels and 
the nature of the glassy iwdies is not amyloid. 

The bi-ain generally shows little of interest. The tissue in the vicin- 
ity of the tumor shows some of the eifeets of pressure. The pericellu- 
lai' spaces ai-e flattened and the cells are compressed. The nerve-cells 
show a moderate degree of yellow granular degeneration of the cell 
bodiea, though the nuclei are always distinct. The blood vessels are 
somewhat tortuous; pigment, and sometimes a slight inci'ease in the 
perivascular nuclei, maj' be seen. 

The brain hernias are composed of mechanically disarranged brain 
tissue, with the products of softening and hemorrhage. The blood 
vessels carried id with the pia mater still retain their contents, and 
their walls show evidence or inflammatory changes. Some of the ves- 
sels in the brain hernias show glassy change in their walls. Manj' 
spider cells, large fatty epithelioid cells, and groups of I'ound cells are 
found in different parts of the sections. 

The cerebellum, pons, and medulla show nothing of special interest. 

CASE 1130. 



; aged ■ , , „ , 

ylvania. Mental disease, chronic epileptic mania; Juration over four 
yeai-s. The patient was adaiitted to the Central Branch National 
Home for Disabled Volunteer Soldiers September 2, lS'i'2. Medical 
history of chi-onic rheumatism, hemmorhoids, and epileptic seizures. 
He had tits of violence at inten-als of four or five days, in which be 
tried to injure his attendants, break furniture, etc. Mental power 
weak when admitted to the Soldiers' Home. 

On admission to the Uovernment Hospital for the Insane, May -t, 
ISys, he was weak; was soon confined to his bed; moderatelv demented; 
memory, perceptions, and comparative faculty all impaired, but he 
could talk rationally, for the most part. He bad no delusions, but 
showed progressive dementia, with occasional attacks of impulsive 
fury, in which he would beat his bed and attack anyone coming within 
his sight or reach, at the same time uttering inarticulate cries of I'age. 
These furors were of brief duration, and were followed by short (>eri- 
ods of confusion, with rapid breathing from excitement and exertion, 
to pass into the usual state of quiet dementia. 
The whole body was covered by soft fibrous tumors of the skin, 
irvinfi- in size from the smallest visible nodule to the size of a wal- 
1 certain regions the skin bung in pendulous masses of the 
—1)3 4 
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same character as the tumors. His general health was fair, aside from 
weakness, and there was no evidence of or^nic disease other than of 
the brain and the dermal growths. He had no paralysis nor altered 
sensations other than impairment of acuteness, thoug-h the mental 
dullness of the patient made the physical examination difficult. 

The patellar reflex was somewhat exaggerated. There was no 
appreciable affection of the cmnial nerves; no headache; no neuralgic 
pain: sight was not appreciably affected. He had occasional attacks 
of vomiting, and suffered from vertigo on assuming the erect posture. 

No convulsion occurred for more than a year after his transf errenc€ 
to the Toner Building, August 14, 1894, except the psj^-chical attacks 
of rage and violence. In the summer of 1896 the first epileptic con- 
vulsion occurred, after which the psychic attacks were completely 
superseded by those of distinct epileptic character. Dementia pro- 
gressed rapidly during the last tew months of his life, and death 
occurred suddenly November 13, 1896. 

The progressive impairment of the cerebral functions and the degree 
of phj'sical and mental failure suggested organic disease of the brain, 
but otherwise there were no symptoms to differentiate the case from 
one of chronic epilepsy. 

Autopsy six hours after death: Rigor mortis not developed. The 
whole body was covered with soft fibrous growths of the skin, which 
varied in size from an inch in diameter to a pin-head size. Some of 
the growths were pedunculated; all were very soft; some were a little 
darker than the surrounding skin, and some the same color. The 
forehead was thickl\^ studdied with the growths, and they were espe- 
ciall}'^ numerous on the arms. Over the right gluteal region, outer 
and lower portion of right thigh, and outer aspect of right leg below 
the knee, tne skin seemed to hang in large masses, which appeared to 
be of the same charactei: as the tumors. On the right leg, just below 
the knee, was a somewhat more tumor-like mass nearly 3 inches in 
diameter. The large pendulous masses are of the same nature as the 
circumscribed growths, but are less sharply defined from the normal 
skin. By some pathologists they are regarded as continuous out- 
growths, closely allied to elephantiasis; b}'^ others they are believed to 
be diffuse hypertrophies of the skin. They are frequently associated 
with soft fii3romata of the skin, and must be regarded as due to the 
same cause. 

Section of the tumors showed them to be very soft and succulent, 
somewhat less fibrous than the dermis and a little less elastic, so that 
the tumor tissue projected from the cut surface as the skin reti-acted. 
In hardening, the skin over the tumors became greatly wrinkled and 
shrank away from the tumor mass, and the whole growth was greatly 
reduced in size. 

Cranium, — Antero-posterior diameter of skull, Tf inches; trans- 
verse, 6 inches. Skull a little thicker than the average; shape sym- 
metrical; sutures rather indistinct. On the outer surface were a 
number of small nodular exostoses slightly raised from the surface of 
the bone. The dura mater w^as not abnormally adherent to the bone 
except over a small area in the anterior part of the -left cerebellar 
fossa, where it was also adherent to a tumor which was embedded in 
the left hemisphere of the cerebellum. The general surface of the 
dura at this situation was smooth, and there were no indicationp ' ' 
growth having originated from the dura mater. 
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Bra In. — Weight of right hemiaphere, 23i ounces (666.3 grams); left 
hemisphere, 23f oiiiices (673.3 gi-ams); cerebellum, poos, and medulla 
with tne tumor, 8 ounces (226,8 grams). The subdural space was dry 
and there was a marked degree of intracranial pressure indicated by 
flattening of the convolutions against the dura over the whole con- 
vexity. Embedded in the outer anterior part of the left cerebellar 
hemisphere was a hemonhagic tumor about an inch and a half in its 
long diameter and an inch and a quarter in transverse diameter. The 
growth was irregularly oval in shape, with its long axis parallel with 
the horizontal plane of the cerebellum. Incision into the growth 
showed the greater part of the mass to be blood clot, the remainder of 
the tumor tissue of modei'ately Ann consistence. Though the blood 
bad coagulated into a firm clot, it did not appear to be of long stand- 
ing, as no degenerative changes had taken place in the blood. A firm 
capsule bad retained the extravasation, and the hemorrhage did not 
appear to have added much to the size of the growth. It waw there- 
fore supposed to (consist for the moat part of intiltratgd tissue, and 
such the microscope proved it to be. The fifth nerve was stretched 
over the superior surface of the tumor, showing that it started at the 
extreme lower and anterior portion ol: the cerebellum. The pons was 
displaced toward the right, and the growth encroached upon the 
seventh and eighth nerves at the upper part of the medulla. Where 
the growth was embedded in the cerebellum it bad caused loss of sub- 
stance and some softening, as may be seen in the photographs. 

The vessels at the base of the brain were not diseased; ventricles 
greatly dilated; brain substance cedematoua and soft; perivascular 
spaces enlarged; no gross lesions in any part of cerebrum, except 
some induration of the hippocampi and uncmate gyri. 

The cerebellum, pons, and medulla were preserved intact as a 
museum specimen, and therefore were not examined by section. 

ThoTnx.—%3Ta^ brnds of chronic pleuritic adhesions were found on 
the right side. At the apices were some old pleui'al scars and some 
small grayish nodules, supposed to be tubercular deposits. Large 
hemon-hagic areas were scattered throughout the other portions of 
the lungs. The left lung weighed 19 ounces (538.6 grams); the right, 
24 ounces (680.4 grams). 

Heart: Weight, 12 ounces (340.3 grams). Pulmonary valves nor- 
mal; tricuspid a little thickened; aortic valves were a little thickened 
and showed some adhesion to each other at their attached edges. 
Mitral valve slightly thickened at its edges. Heart muscle firm; aorta 
normal. 

AJidomen. — The spleen weighed 12i ounces (347.3 grams); capsule 
wrinkled; pulp very dark, full of blood, and soft. 

Kidneys: Weight of right, 4i ounces (120.4 grams); left, 4^ ounces 
(134.6 grams). The organs contained more blood than normal; cap- 
sules slightly adherent; surfaces showed some depressions and were a 
little granular; cortex was somewhat reduced in thickness. The uri- 
nary bladder showed some hypertrophy and enlargement of the middle 
lobe of the prostate gland. 

Liver: Weight, 48i ounces (1,375.9 grams). The tissue 8howe<l 
slight, nftssive congestion. OalUbladder contained a small quantity of 
dark bile. 

The other abdominal oi vppareutly free from disease. 
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MK'KOSi'oriCAl. KXAMINATION. 
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Tumor of !»niiii: Tlu» ^roator iMtilion of tho hulk of the tumor wa^* 
comnosrd of Mood uiul tissue so iiitiltruttHl with hlood that it was im- 
|M)ssihh> to umk<» sections of it. The j^router part of the tissuo which 
reiimin(M| outside the heinorrhaj^ir area was composed of s])iii<lh> colN 
ill eh)st» proximity to each other armnirt*d in wavy or riirvod Iwinds 
runniiiij^ in every dinM'tion. The spindle eells were delinitu and eh)sely 
applieclto each otlH»r, so tliat it was ditlieult to s<'e the* cells except in 
very tinn sections and wluM'e acci(hM)talIy torn apart, iiiul tho direction 
and armn(>:ement of the cells was maiidy indicated })v the nuclei. 
Some lii»lds wen* found in wliich round cells predominateif, lyiii^ among 
delicate contuM'tive tissue tihrils. These fields were found most fre- 
(luently near the seat of hemorrhaj^e, anti it is possible that many of 
the round cells wen* leucocvtes. in the midst of masses of spindlc- 
cell(»d tissue j^roups of round nuclei were often found; these were sup- 
posed to he transverse sections of the imclei of spindle cells. In the 
purely cellular portion of the ^^rowth no connective tissue was visiWe, 
out in certain helds the process of fibrillation was far advanced, and 
in somt* of tlu* round cell areas the intercellular substiince was distinctly 
fibrillated. St)me areas were found in which the structure reseml>led 
the (Mirly sta»»:i's of ^ramilation tissue, and indeed there may have l)een 
some reactive intlanunatory tissue formation. The structure of the 
growth was in fact very confusintf, and diagnosis was only made })y j 
examination of lar«((* areas compos(»d exclusivel}' of spindle cells. The 
})l()od vessels in tni* ccdiular tissue were of the tyi)e found in all mv- 
(u)mata: tli(\v had imp(»rf(»ct walls (composed of flattened cells, and ran 
as merc! channels through the tissue*; in a few, however, hvaline change 
had thick(*ned the walls and (»ven olditerated the lumen. In the fibrous 
tissue some of the vc^ssels had thick fi})r()us or hyaline walls and some 
were ukm'c channels in the tissue lined witli flattened cells. No vessels 
with p(MtVctly deveIoj)ed walls were found in any of the tumors of this 
class, and, in fact, it seems that perfect vessels are not developed in 
the low jifradeof conniH'tive tissue found in these neoplastic structures. 
Lar^e blood-channels liiu^d with flattened cells were round in the tissue 
adjoining the hemorrhagic j)ortion of the growth. The tumor undoubt- 
edly belongs to the sameclass as those of cases 1140 and 1178, though 
(h(* whorl-like arran^emcMit of the cells was not so perfect and no 
hyaline cidl sphorulc^s w(M*e found. Though the structure of the 
growth was somi^what p(M'plexin<( and the origin uncertain, it was 
diatifiioscd a spindle-celhMl (Midothelial sarcoma, pro})ably of the mem- 
branes of the c(M*(*b(dlum. 

The soft fibromata of the skin: These tumors j)resented the usual 
appciirjmccs of such j^rowlhs. They consisted of delicately fibrillated 
connective tissue riclily nucleated witli small, (»lonpite(l, or rod-like 
nuclei, fi"e(|iiently curveci oi* twisted. In all ])arts of the sections 
blight ly stained round nuclei weic seen, which wer(* transversely cut 
sections ol' the rod like I'oiin. In cei'tain i)luc(»s <4*rou])s of round 
nuclei were found, pi'obably centers of orowth. In souk* ])arts of the 
sections nuclei of both forms were very luunerous, ti-jvintr the tissue a 
^•encral resemblance to sj)indle-c(»Ile(l sarcoma; but careful examination 
would sliow that in the llbroma tin* luiclei are amon^if the libers and not 
within spindle cells, and that in the tibi'ous tumoi* the tissue is more 
mature and dense than in tlbro-saicomn. For com])aris()n with the 
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brain tuiuor 1 have drawn two lields from the fibromata — one showing 
a richly nucleated field, the other the more typical appearance of the 
growth. 

The blood vessels in the denser and older portions of the tumors were 
not nmuerous, and many presented the appearance of mere channels 
in the tissue lined with endothelium. In the more cellular part of the 
tissue many new-formed blood vessels were found in all stages, fron) 
capillaries to fully developed arteries and veins. On the borders of 
the tumors adjoining the true skin the deeper parts of coil glands, 
sebaceous glands, and deep-hair follicles were included in the new 
tissue. Peripheral nerve trunks were found occasionaDy within the 
tumor tissue, and though there was undoubtedly some increase of the 
connective tissue of the nerves, especially of the epineurium, there 
was no other evidence of connective tissue of the nerves entering into 
the formation of the growths. 

Brain: The pia mater was thickened; the blood vessels of the brain 
were tortuous and lay in wide perivascular spaces with much altered 
blood pigment around them. Trie nerve cells were granular and exces- 
sively pigmented; perivascular and pericellular spaces enlarged. The 
cerebellum, pons, and medulla were not examined. 

Lungs: The sections from the apices showed chronic tubercular 
deposits in the alveolar walls and around the bronchi. The tubercular 
nodules were surrounded by dense masses of round cells in which were 
many blood vessels. The central portions of the nodules were com- 
posed of epithelioid cells of various sizes and shapes apparently in the 
early stages of tissue formation. No vessels were found in the central 
cell masses, but degeneration had not taken place on account of the 
vascular supply to the peripheral parts of the nodule. Very few 
giant cells were found. Some of the alveoli were narrowed by thick- 
ening of their walls and contained a few epithelial cells. In the 
hemorrhagic areas the alveoli contained blood and the vessels were 
engorged, 

bpleen: The capsule was thick, the trabeculse prominent. The pulp 
showed great engorgement, large areas contained nothing but blood. 

Liver: The tissues showed nothing abnormal except Sight pa.ssive 
congestion and some pigmentation of the cells. 

Kidneys: There was a slight increase of the connective tissue, 
mainly around the glomeruli. The tissue contained more blood than 
usual; the tubules were slightly dilated; the epithelium granular and 
somewhat disintegrated at the inner iitargins, and the tubules con- 
tained granular matter probably derived from the cells. 

The other organs were not examined with the microscope, but were 
apparently normal. 



.1. D. ; aged 80; single; late soldier; nativity. United States; mental 
disease, senile dementia; duration, over six 3ear8, In this case there 
were no symptoms of brain tumor. The patient was much demented, 
deaf, and very feeble physically, hut he had no definite paralysis. The 
case possesses unusual interest o" it of the existence of three 

tiiraoi's of ditferent kinds, two ( ig malignant and the other 

at least semimalignant. 
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AutopNV twclvr li<Kir<^ »l'h*r (l(*iitli. Hody i'iiiuciiit<*(I unci raclm'tir: 
ritrlit tr*«ti('lr (•iilai-«'-r(| and induratrd. 

i /■•/////////. Anh'ro|M)'*trri(>r<lianM't<'r<>f. skull. Ik inrhos: tninsvi'iN'. 
Wi iiH-lii»>. Skidl \rrv thick and ticnsr; tlir j'Tratrst tliickiirxs wa> in 
\\\v frontal and (ut ipital rr^^ions; .skull asyinnH*triruU tlu* ri^lit side 
lK'in;»- iIm' lar<r<'f. and tin* occipital protidH^niiico was vcrv prominent 
and was situated to the left of tin* iU(*dian line. 'Yhi* forehead \vaN 
verv reeedin;:: sutui'es partly ohliti'rated in <*xtrnial tal»li» and not 
distintrui^^haMe in the inner tahle: Pacchionian d(*pro.ssions lar^e and 
dee]). 

The dura mater was somewhat adherent to the bono: on the leftside 
a stron^^ memhi'aneof int^Tual pachymeningitis <*o\<»ivd tin* convexity 
(d' the dura and extended downward over the anterior and part of the 
middle cei'ehral fossa'; the lij^ht side of the dura was somewhat thick- 
ened i»ut otherwise normal. In the anterior portion of the left middle 
cerehral fo««sM was a small tumor, lirmly attacned to the dum mater hy 
a somewiial constricted hase. '{'he tumor was ahoiit an inch and a 
(|uartcr in it-^ lon^n*st diameter; it was irr(»«,^idarlv ^lohular in shape, 
and the surface was <4;rauular or liuely nodular. The tumor encroached 
sli^ditly upon the anterior extremity of the t(*m]K)ral lobe and laid made 
a small de]»ression thi*rein. \\'hi'n» the growth came in contact with 
the brain the pia mater and cortex wert* adherent to the surface of the 
tumoi", and the cortex was destroyed over an area about three-foiu'ths 
of an inch in diameter. 

On i-euiovin^^ (he tumor with the dura matiM' the bone was found to 
be somewhat al)sorbe(l beneath the t»!'owth. There was no appearance 
of intiacranial tension, and whatever symptoms may have l)eon pro- 
duced bv the tumor nmst have Ikm-u local. 

l)iain: Weij^dit of each hemisphere, ITA ounces (41MI. 12 j^nuns); cere- 
bellum. |)ons, and medulla, U\ ounces (l;');"").!!^ j^frams). Tin* pm niator 
showed marked <cdema and some opacity o\'er the suj)erior portions of 
the convexity and the upper portion of the median surfaces. The 
whole brain was much ali'ophied. but the ^'reatest shrinkajifc was over 
the superior portion of (he con\'exity. The art(*ries at tlu* base were 
very calcai-eous jiiid much distorted; the ])ost(U'i()r communicating' 
arterii's were hiroM' and fui'nisiied the main blood supply to the poste- 
rior cci'ebral i*e<:ion, as tiie vertebral system of art(»l'ies was verv ill 
developcil. The biain substance was very soft and (e(h'nnit()us; cortex 
pale and yellowish in color; wiiite matter dark or clay colon»d; some 
of (he minute artei'ies of the brain wen* calcareous. The ventricles 
were (lilatiMJ; the ependyma smooth; no <4r(>ss lesions in the intcu'ior 
of (he brain. The left temixiral IoIjc showed a softtMied area corre- 
spoiidjiio- to the contact witli (he dural (umoi*, as ai)ove nuMitioned. 
The soricned area was iinl laiye, bn( (he iortex over i( was s<)ft(Mied 
and (les( royed. and the w hi(e niadcr was sliohtly invaded. ( Vrtdndluni, 
pons, and inciUilla showed no oi'oss lesions. 

I /loiu'.i-. V\\'\\\ phMii'it !<• adIiesioMs on both sides. 

liUii;^s: \Veinli( of ri^lit, :'..^ ounces (l»l>iM\') orjnns); Ief(, 2i\'i ounces 
{Tr)S.:;r, o-i-ams). The left luno- sho\ve(| o-ic-it (iiickenino- of (In* ])leura, 
in some |)laces at least JiaM' an inch in thickness. Tiie lung's })()th 
showed clironlc bronchial inllamnia(i()n and iidialadon of (in» products 
of (he same in(()(lie air vesicles of (he n()s(erior por(ionsof tln^ lungs. 
The I'ioht luno- showed a considiM-able (l(»oree of solidilication. 
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Heart: Weight, 91 ounces (276.11 grams). Valyes of right side 
normal; aortic valves a little thickened; edges of mitral valve slightly 
thickened. The coronary arteries were rigid tubes, on account of cal- 
careous degeneration. The aorta was very atheromatous and calcare- 
ous, especially at its lower part. Heart walls showed nothing of 
importance; cavities were full of coagulated blood. 

Abdo?7ien.— The spleen weighed 7 ounces (198.45 grams); organ very 
soft, almost dijHuent; splenic arterj^ vety calcareous. 

Kidnej'^s: Weight of each, 4^ ounces (127.57 grams). Capsules 
adherent; surfaces irregular and granular; cortex thin. In the left 
were several large cysts, and in each were a number of whitish 
nodules, some about half an inch in diameter, which were afterwards 
found to be secondary deposits of round-celled sarcoma. The uninary 
bladder showed some hypertrophy, and some enlargement of the mid- 
gle lobe of the prostate gland. 

Liver: Weight, 58f ounces (1,523.81 grams). Capsule of right lobe 
was thickened over the convexity; tissue normal. Gall-bladder con- 
tained an ounce of normal bile. 

Stomach: At the pyloric end of the organ were four small polypoid 
growths, and at the cardiac end was a large cancerous ulceration which 
extended to the opening of the oesophagus but not beyond it, and was 
about 2 inches in diameter. The edges of the ulceration were thick- 
ened, and near the edges were polj^poid protuberances and seveml small 
nodules resembling those at the pyloric end. The mucous membrane 
over the remainder of the organ was mammillated and covered with 
thick tough mucus. 

The duodendum and other parts of the intestinal tract were appar- 
ently normal. 

The pancreas was indurated and nodular; pancreatic artery very 
calcareous. 

A large group of Ij^mphatic glands which were situated around the 
coeliac axis and the superior mesenteric artery were found to be greatly 
increased in size, soft, juicy, and were apparently confluent, so that 
individual glands could only be seenarouncl the peripher3"of the mass. 
Enlarged glands could be traced downward along the great vessels, and 
several slightl}^ affected nodes were found on the spermatic cord. The 
right testicle was at least ten times as large as the normal, and weighed 
about 7 ounces. Incision showed that the proper tissue of the gland 
was replaced by a soft, juicy, pinkish- white growth almost exactly like 
that of the mass of enlarged abdominal glands described above. The 
cavity of the tunica vaginalis was parth^ obliterated by adhesions, but 
contained a few drachms of clear fluid. The other testicle was normal. 

MICROSCOPICAL EXAMINATION. 

The main bulk of the brain tumor in this case is made up of slender 
spindle cells with oval and elongated nuclei, armnged in loose bands 
and whorls. The cells are sometimes closely packed, but as a rule the 
tissue is loosely intermingled with a small amount of delicate flbrous 
tissue, in which the principal blood vessels are found. In some fields 
the cells are nearly all arranged in the form of whorls or cell-nests, and 
in the centers of tliese ''nests" are a few endothelioid cells with clear 
distinct cell bodies and conspicuous nuclei. A few of the small whorls 
are hyaline in their centers, so that individual cells can not be distin- 
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Aut«pny twelve hours after deat** Antnd, hut this fcutnrp 

riffht tfiHticle enlarged and indi'' ■ ■^ii>. Uccaxionally tii-lds 

Ciiinhtm. — Antero-poKt'' ' - ' . ' V.;;V/sat«lanf(', and tlie roii- 

5i inchoH. Skull ver'- '. ^^flitan iilvonliir iirniiifrxniont 

^..■"■^'^iT. Oiifi lai^P and Hcvt^rnl 

■ ^/*Jyi'<ii"t'iednnviiijrof thiHttiiiior, 

- >J^.flwnii' lip of iMidotln'lial ctOls lyniy 

. ■'^''[flcoiwwt of l<Mtw spindle ci'lls, or 

">■■■' '!!a^ fh^ *''*^ foiiiim-tivi! tiNstH- mid iiition}; 

'. ,. ■■ "«■■'■'''' , ,^' dtoiiiach is simply itii iidcuoiil niiiwr, 

■ ■'■ ■' „^Jl Thn 0'>I.V pfiiT''''''"K f<'iitiirr ill the stom- 

■ -^ -./■•"'jC^'- 'irrttiiHi of till", shWtous lissiic o))posito thi^ 

Vr?^^.'"^" '&"■•' «xiH-tl.v n'swnl.lc^ tliom' f.iiind in th(i 

/^-'^i.f!*')iuri'' ''(,;. jrlunds in the vicinitv. I in<-lin« to think 

'*'^'^i''""'',f;ltniti»n, thoHjfli it inity iMisKihlv Ihi incn-ly 

^'h if =*(; (^jilJi'lp, whifli wiw prohiibly tin- i)rinmr.v fjn)wth, 
■Kj**"!^!'''' jlnogitH in till! Ivniphatif yliind^ Jiiid kidnvy. proycd 
^^^'^^'^T^^^- '''l'<^'^«"''"'f''"'»"* tiil)iil,"s .in- widHy sppi- 
j'/'^^orf-c"' /iof s"^'""^*'""*'''"'""^' tlic Willis of till' tuliiilt^siirp 
w '^J^'tKiT^lvci'tfld intent cidluliir MtnictiinMvliich still shows faint 
'^■*'*^l^ur3'»*l^g armnK«im'rit of tho HImts. iind the i-clls of the 
Nlerl,T iirrmi^MiKMit iind ure sonicwhiit do^t^mirut^'d. 
„ wit^'wliow the snine typo of i-cll {jrowth: those in 
I hw'''^' i'lti'rpstinjT, iw they show the rcniil tuholfs jind 
V, jjan"j„,-«( widely ''<'l*'^'''>tfd i)v the siiri'miintDus tiwsiu>. BIoikI 
'Sici- ""^ent iu'pcrfpi-t walls whon" found in tli.. midst of X\^^^ .■t-lUdiir 
IrsHf*''',Pt e(Hno piWxiMtintf vt'snels arc found uroimd tin- liordcrs of 
ti*"""' dsMoe. Jiidfiiufj from the. liist^)lojfiml stnictiiic of tlio three 
tb" ""'1 tiin'Oi"^ I do not think they Ikin? iiiiy relation ti> pai^h othiT. 
ET aor o' *''* t''^t''*'" *™'* nipid in its t(i"Wtli, and was prohahly of 
^^^cnt dtmdopm.^nt. 

'"ti e n«rvc cells of tho limin show Ki"<'at dc-jriMicrativi' (-.hanties and 
poricel'w'"'' hjhuvs. Tliu iiloixl vi'smcIs iiit! somewhat toi-tiions; 
'"^Iw'rou^ poriyiisouliir hcmorrlmfrcs iirc found, and iiitrmcnt iiiasso-s 
""""puttered ivlonj; thr walls. Somi- of tln^ v'usMtils show iin incrraisoof 
m-ioi alo"*'' *'"'''' !"'iiviis»nliir spHc's, and those, in thi- vicinity of the 
nftfiiinK '" t'"' temporal lobe show de»i<li'd evidemes of irritiition, and 
Z.\\ pi-olifeiiition isevident in the bmin tissue adjoiiiinH; the softeninir. 
(Hher liiirts of llie brain jireseiit nothinjr of mlditionnl interest. 

'j'iie other oryaiis sliow riolhriij,' ul' special iui|>orliuiee in addition to 
(l,en.ike(l-eyen|)|)<>anLMees. 

CASE .'539. 
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Autopsy four hours after death. Body emaciated; signs of old skin 
lesions on the legs, probably scurvy; superficial veins prominent every- 
where; dependent portions of body livid; skin yellowish everywhere. 
The left tibia showed indications of a badly united fracture; scar an 
inch and a half long on left side of forehead. 

Cranium, — On the left side of the frjontal bone was a depression 
about 2 inches in length and half an inch in width, corresponding with 
the scar mentioned above. The inner surface, at the site of the depres- 
sion, was slightly raised, as if the inner table had been fractured at the 
time of the injury, but the signs of fracture had disappeared. The 
skull was rather dense, diplo6 scanty; shape, symmetrical; antero- 
posterior diameter, 7f inches; transverse, 5f inches. 

The dura mater adhered firml}'^ to the bone, and over the whole inner 
surface was a thin rust-colored false membrane. On the right side of 
the convexity, over the parietal lobe, a small tumor projected from the 
inner surface of the membrane. The. tumor was about three-eighths 
of an inch in diameter; projected about three-sixteenths of an inch from 
the surface of the dura. The growth was granular on its surface; it 
was firmly seated on the membrane, and section showed it to be of a 
grayish-red color and very vascular. The growth was too small to 
make any depression in the brain, and it could not have produced any 
symptoms. It was, however, of some histological interest, and for 
this was carefully studied with the microscope. 

Brain: Weight of right half, 20^ ounces (581 grams); left half, 21 
ounces (595 grams). The pia mater showed patches of opacity over 
the convexity and opaque lines along the principal veins. The arteries 
at the base were atheromatous and calcareous, and were irregularly 
dilated, looped, and curved. On the right side the posterior com- 
municating artery was larger than normal, and the left was represented 
by small branches distributed to the crus, and did not join the posterior 
cerebral artery as usual. 

The convolutions were greatly shrunken everywhere, and the parts 
of the base were atrophied. A small cortical softening was found in 
the right superior temporal convolution. The brain tissue was very 
cedematous, the perivascular spaces were enlarged, and the consistence 
of the brain substance was reduced. The ventricles were dilated; the 
ependyma was smooth. Nothing abnormal was noted in the cerebel- 
lum, pons, medulla, and in the cervical portion of the cord removed 
with the brain. 

Thorax, — The right pleural cavity contained 36 ounces of fluid. The 
left side contained the normal quantity. Lungs: Weight of right, 16^ 
ounces (^1:67. 77 grams); left, 18^ ounces (524.47 grams). The left lung 
was slightly adherent, showed some emphysema of anterior margins, 
and the bronchi showed evidences of cnronic bronchitis. The right 
lung showed chronic thickening of the pleura, circumscribed adne- 
sions, emphysema, chronic bronchial inflammation, and the lower lobe 
and a portion of the middle lobe were collapsed and of a gray slate 
color. 

Heart: The pericardial fluid was slightly increased; heart distended 
with fluid blood. Pulmonary valves normal; tricuspid valve slightly 
thickened at its free margins, and the orifice admitted five fingers side 
by side. The aortic valves were slightly thickened, some elevations 
were seen along the line of contact, and there were some calcareous 
patches between the layers of the valves. The mitral valve was much 
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thickened, its <'hordie toiidina' shortened and thickened, and the apicen 
of the niuscuhir papiihe were li})rous. The valve had Home small 
chronic vegetations along the line of contact. The auricleH were 
greatly dilated. Hoth ventrich»s showed slight hyi)ertrophy and some 
dilatation. The weight when emptied of })lo()d was 15^ ounces (439.42 
grams). 

Amo/zfe/h—Sphon: Weight, Gi ounces (177.18 grams). Capsule 
thickened in natches; pulp hrmer than normal. 

Kidneys: Weight of right, 5 (mnces (141.75 grams); left, (>f ounces 
(im.30 gmms^. The right kidney was movable and was situated 
below and to tne left of its normal i)osition. The shape of the organ 
was abnormal, the hilus was directed forward, and the artery entered 
the substance of the organ outside the hilus. The left kidney was in 
its normal position; the capsule was adherent; surface graruilar; cor- 
tex thin, irregular on the surface, and a number of cysts showed on 
the removal of the capsule. The pyramids were somewhat atroj)hied 
and the pelvic ftit was increased. The right kidney was less altered 
by disease than the left. The urinary bladder was normal, except 
some hypertrophy of the middle lobe of the prostate gland. 

Liver: Weight, 58^ ounces (1,516.72 grams). The surface was gran- 
ular, })orders irregular, and a few ^yellowish-white patches of small size 
were seen on the surface. On incision the cut surface showed the typ- 
ical appearances of conmion cirrhosis. The gall ducts throughout the 
organ were dilated and at the lower end of the common duct a large 
impacted caculus was found. The cystic bile duct and the bladder were 
dilated and the latter contained pale, waU^ry bile and thirteen small 
calculi. 

The pancreas, stomach, and int(\stines seemed normal. 

MIOHOSCOIMCAL EXAMINATION. 

Th(5 tumor consists of spindle cells, large cMidothelioid cells arranged 
in groups, munerous blood vessels, and some coimective tissue. The 
cells are somewhat difficult to descrilx*; many spindle cells are found 
everywhere in the sections, arranged in })ands, around the vessels, and 
in the coimective tissue. Transition shapes }>etween the large endo- 
thelioid cells and the spindle cells are seen in certain places in the sec- 
tions. The endothelioid cells are rather more importtint constituents 
of the growth than the spindle cells. They are found in large groups, 
sej)anited in places by open linear spaces which divide*, the cells into 
irn^gular masses and rows wliicli nuicii resem})le columns of liver cells. 
No cx])hinali()n of this peculiar arrangement was arrived at. 

The groups of endothelioid ceils an^ se])jirat(Ml moi'e or hvss perfectly 
bv loose bjinds of spindle cells with some connective tissue running' 
witii (hem, nnd by areas containinjj;' many large blood v(*ssels with lav- 
ers of spindh' c(»lls ai'ound them. 

Tlie blood vessels constitute a very important ])art of the tumor; 
tjjev are \'erv lar^c and numerous and uniformly lilhul with blood. 
Their walls are made* up of an (Midothelial coat reinforce(l by a vai'iable 
amounl of coinu^ctive (issue and spindle cells. Sometimes manv layers 
of s|)indle ceils are se^n around a vessel, and sometimes the wall seems 
to be mainlv libi-ous tissue. I ha\'e not found anv muscular libers in 
the N'cssel walls. 

The vessels an* maiidy in the loose connective tissue* betwe(*n the 
oT()t lis, though a few are found in the fas(*iculi of s])indle cells; 
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none are found in the dense masses of endothelioid cells. The vessels 
are of course of new formation, though their mode of origin is not 
clearly established. 

The diagnosis is endothelial sarcoma, originating probably in the 
endothelium of the lymph spaces of the dura mater, or from the cells 
of its inner lining. 

The brain cells show advanced degenerative changes; the cell bodies 
are granular and yellow and many are disintegrated at their margins. 
The vessels are tortuous, and a few hemorrhages, and much pigment is 
found in the perivascular spaces. The cerebellum, pons, and medulla 
show some vascular changes and some cell degeneration. 

The liver shows the microscopical appearances of common cirrhosis. 

The kidnevs show some increase of the intertubular tissue. Other 
organs not examined. 

CASE 278. 
SPINDLE-CELLED SARCOMA OF THE DURA MATER. 

W.F. ; aged 67; chiropodist; nativit}^, United States; mental disease, 
senile dementia; duration over one year. In this case the tumor was 
small and had produced no symptoms. Owing to the atrophy of the 
brain, no depression had been made in the surface. The cause of death 
was probably atheromatous softenings of the brain. 

Autopsy twenty-four hours after death. Body well nourished. 

Cranimn, — Antero-posterior- diameter of the skull, 7i inches; trans- 
verse, 5f inches. Skull bone normal. Dura mater unusually adherent 
to the bone along the borders of the superior longitudinal sinus. A 
small tumor was found on the inner surface of the dura over the pos- 
terior portion of the right superior frontal convolution. No depres- 
sion was made in the cortex, as the tumor was small and did not 
project over one-fourth of an inch from the surface of the dura. 

Brain: Weight, 42 ounces (1,190.70 grams). The pia mater over 
the left temporal lobe was adherent to the dura over a region corre- 
sponding to a large softening involving almost the whole lobe. Another 
large softened area involved the lower part of the left occipital lobe. 
The large softenings extended through the white matter to the epen- 
dyma of the ventricles and several small areas were found in the basal 
ganglia. On the right side no softenings were found, but the general 
consistence was reduced. The arteries were very atheromatous, in 
some places nearly obstructed. The other organs showed nothing of 
importance. 

MICROSCOPICAL EXAMINATION. 

The microscope showed the growth to be a spindle-celled endothelial 
sarcoma of the aura mater, in structure quite similar to. that in case 76. 
The predominating types of cells were spindle-shaped with oval nuclei 
and sharply attenuated ends and small groups of round endothelioid 
cells which had not yet assumed the spindle form. On transverse 
section the spindle cells appeared as small rounded elements with scanty 
protoplasm lying among the longitudinal bands. The transverse sec- 
tions were extremely hard to differentiate into individual cells, and 
the spindles could be recognized mainly b}^ the shape and direction 
of the nuclei. The cell masses in general showed slight tendency to 
form concentrically arranged groups and only a few h3^aline soherules 
of small size were found. 
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Irn»Ki*l»^»* (lolicato haiuls of roiuuM'tivo tisHiie interHoi'ted the cell 
Htiuctiuv. ThoHo UHuallv carriod tho largest blood vessels, often with 
tliUk lihrouH walls; smallor vohs«»1h with HomotinH\s fibrous walls and 
H4)iiu»tiiiH»H as nuMv oiulotholial channels were foiitul ainone the cells. 

Tlic hrain tisHue showed no effects which could k>e attrilmted to the 
tumor, and the microscopic examination of other orpins was not con- 
nidered important. 

BURIES n. OLIOMATA. 

Five of th(» tumors studied were jrliomata ori^inatinf^ in the brain I 
hulwtame. Of these, three were much dejjeneratc^d, but in parts the J 
tirtrtue was Hulliciently preserved for diajifnosis. The tumor represented 
by tlj,'. 5^1 f«i>*^' ^*-^*^ should prolmblv be classed with the >rliomas, but 
on accomd of its cellular structure it has been put down as ^io-sarcoma 
and will Im» described later on. ' 

Tlu^ Ldiomata are tunu)rs orijrinating from the jrlia^ or supporting 
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dermic origin would not be remarkable, but the origin of these cells 
was not determined. (See fig. 48, and note to case 1426.) . 

The gliomata have been illustrated by four plates and eleven draw- 
ings, showing the structure as it appears under ordinary amplifications 
and some of the developmental and degenerative modifications of the 
gliomatous tissue. 

CASE 601. 
GLIOMA OF THE KIGHT FRONTAL LOBE. 

J. S. ; aged 42; single; soldier; nativity. United States. Mental 
disease, dementia; duration, seven months. The symptoms in this 
case were characteristic of brain tumor, the dementia was well 
advanced, and there was marked paralysis of left arm and leg. 

Autopsy twenty-six hours after death. Body well nourished; bed 
sores over sacrum and both trochanters. 

Cranium, — Antero-posterior diameter of skull, 7f inches; transverse, 
6f inches; skull thin; sutures indistinct; shape slightly asymmetrical. 
Dura mater somewhat adherent to the bone and unusually tense over 
the right side. On reflecting the dura slight inflammatory adhesions 
to the pia mater and cortex were noted anterior to the upper end of 
the fissure of Rolando, the site of the brain tumor to be described. 

Brain: Weight, 48 ounces (1,360.80 grams). The right hemisphere 
was considerably enlarged anteriorly and pressed toward the left, so 
that the falx had made a deep impression on the median surface. The 
convolutions were flattened over the right frontal lobe, the surface 
was dry, and the superficial vessels were congested over the situation 
of the tumor. 

Incision showed a large growth situated in the brain at the posterior 
ends of the right first and second frontal convolutions. It was globu- 
lar in shape, about 2^ inches in average diameter, and apparently had 
developed in the white matter, the cortex not being involved, except 
bj' the inflammatory congestion and adhesions above noted. Section 
showed that the growth extended into the white matter of the first 
frontal convolution, paracentral lobule, second frontal, and ascending 
frontal convolutions, and had pressed backward upon the central fissure 
and flattened the ascending parietal gyrus. 

The tumor was quite soft, reddish graj' in color, vascular, and the 
boundaries were very distinct. The white matter in the immediate 
vicinit\^ of the tumor was appreciably indurated; the cortex over it 
was softened and reddened. A small cyst was situated beneath the 
tumor, between it and the roof of the v^entricle; it was separated from 
both by a layer of white matter. The cyst contained clear watery 
fluid and was apparently independent of either tumor or ventricle. 

The tumor, on account of its gross appearances, was thought to be 
some form of sarcoma, but subsequent microscopical examination 
showed the structure of unusually vascular glioma. Other portions 
of the brain showed no gross lesions and there were no secondary 
deposits. 

Thorax, — Chronic pleuritic adhesions on both sides. 

Lungs: Weight of right, 25^ ounces (731.92 grams); left, 20 ounces 
(567 grams). Extensive gangrene of right lung, with somewhat less 
involvement of the left. 

Heart: Weight, Hi ounces (318.93 grams). Slight chronic disease 
of mitral valve. 
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AMnmrn, Splooii: Welj,'ht, i\i ouncen (191.36 g-ram^). Pulp dark 
and soft. 

Kidnoys: Woijrht of, i\k ouiu'os (184.72 gram8); right, 4^ ounces 
(121. 57 jcniins). Some onj^or^renient of the 8urfac-e veins and slight 
swolliiij( of tho cortex. 

Livor: Woijrht, 4Si ouncos (1,374.1)7 gmnis). Slight passive conges- 
tion and some hilc-stainin^ of the tisHue. 

Other orjifans were ai)i)arently normal. 

MU'KOSCOPU'AL EXAMINATION. 

The tumor was found to be a glioma of verv complex structure. 
The cells were multiform, })ut many were spindle-shaped and round 
like those of sarcoma. The round cells were mainly small and were 
most nunu^rous in the vicinity of the blood vessels, some' of which 
were surrounded by dense groups of these cells. 

The spindle cells were found mainly in bands running in every 
dircMlion, and astrocytes and large round cells lay in groups amon^ 
thcMu. Som(» fields seemed to l)e made up of large,'irregularhr shapea 
spindle cells, large and small round cells, and scant^'^ granular inter- 
cellular substance. Such tissue could readily be mistaken for poly- 
morphous-celled sarcoma. The intercellular matrix in general 
appeared granular, with a few tine libers, processes of astrocytes, 
and spindle cells, giving it a faintly striated appearance in some places! 

The l)lo()(l vessels were large and numerous in all parts of the 
growth. They had thin, unaeveloi)ed walls, and commonly were 
accompanied by a little tii)r()us adventitial tissue. Occasionally vessels 
with fully developed walls were found, probably preexisting cerebral 
arteries and veins, such growths being alterations of the tissue rather 
than substitutions. 

The peculiar grouping of the glia cells in the vicinity of some of the 
vessels, such as shown in Kg. 4(1, case 1053, was sometimes observed 
in this tumor. 

To assign tumors such as this to their proper class is, of course 
very difficult, but careful examination of the most characteristic parts 
contirmed the diagnosis of glioma, probably primarily of the astroc\'tic 
type. The possible and even probable correlative increase of the 
mesoblastic elements nuist be Ixn'ne in mind, and to call such growths 
gliosai'comata, in the sense of combination tumors, would not be 
nnproper. 

The brain tissue around the tumor showed some evidences of irri- 
tative ovcM-growth of the glia cells, the cortex was congested, and the 
nei've cells were granular and crumbled. Other organs showed no 
inipoiljuit histological changes. 

CASE 832. 

(ILIOMA OF I.KIT TKMPOKAL LOBK. 
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had a severe convulsion, with coma, lasting eighteen hours. He 
suffered from severe pain in the lumbar spine, which was aggravated 
by moving him, and he had partial paralysis of legs. Four days before 
his death he had an attack of partial coma, with apparent paralysis of 
right arm and leg and some impairment of reflex action; the mouth 
was drawn to the left side; swallowing was difficult; the pupils were 
normal in size, but moved slowly. The general paralytic condition 
continued to increase until death occurred. 

Autopsy seventeen hours after death. Body well nourished; bed 
sores over sacrum. 

Cranium. — Antero-posterior diameter, 7i inches; transverse, 5f 
inches. Skull of the usual thickness; diplo6 abundant and congested; 
inner surface of frontal bone somewhat nodular; sutures partly obliter- 
ated; arterial depressions large and deep.' Dura mater not unusually 
adherent to the bone; falx fenestrated in frontal portion, and the adhe- 
sions to the pia mater along the edges of the median surfaces were 
firmer than normal. 

Brain: Weight of right hemisphere, 23f ounces (673.31 grams); left 
hemisphere, 27 ounces (765.45 grams); cerebellum and brain stem, 6f 
ounces (191.36 grams). The convolutions of the left hemisphere were 
flattened against the skull at the parietal and temporal regions. Upper 
portions of subdural space dry. Brain cortex unusually dark in color. 
A large, soft, hemorrhagic, and gelatinoid growth occupied the lower 
and posterior portion of the left temporal lobe. It was posterior to a 
line drawn through the retro-central fissure and parallel with it. The 

(growth occupied almost the whole of the white matter of the temporal 
obe, extending from the ventricle almost to the cortical substance of 
the copvex surface. The tumor did not actually reach the surface of 
the brain, though a. branch of the posterior cerebral artery seemed to 
owe its firm adhesions to the pia mater to the proximity of the tumor. 

The growth was extremely soft, degenerated, and hemorrhagic. 
The exact boundaries could not be determined, as the growth seemed 
to gradually merge into the brain tissue around. The growth pre- 
sented a grayish, gelatinoid appearance, with some pigmentation of 
the tissues and hemorrhage. The brain tissue generally was very 
soft, cedematous, and the perivascular spaces were enlarged greatly, 
especially" in the lower and anterior portions of the frontal lobes. No 
gross lesions were found in other parts of the brain. Arteries at the 
base showed patches of opacity; posterior communicating arteries 
enlarged, and furnished the main blood supply to the posterior cere- 
bral region. 

The ventricles were slightly enlarged, and in the left was found a 
soft, yellow clot, which was supposed to be coagulated serum, caused 
by admixture of a small quantity of blood which had oozed from the 
ventricular surface of the tumor. 

The cerebellum, pons, and medulla showed no gross lesions. The 
cortex of the cerebellum was very dark. 

Thorax, — No pleuritic adhesions. Weight of right lung, 28 ounces 
(793.80 grams); left lung, 24 ounces (680.40 grams). Lungs cedema- 
tous and the posterior portions hypostatic; signs of chronic bronchitis. 

Heart: Weight, 12f ounces (361.46 grams). Some opacity of peri- 
cardium over the right auricle and ventricle; valves of right side 
normal; aortic valves thickened and calcareous; mitral valve thick- 
ened, contracted, and calcareous. Heart muscle flabby and relaxed; 
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r;;;';;''r::r;;.;.;'i'..;!:'' '■'"■'"•^- -'"'"* «^i-ro.„ut<.u.s a„d c.i..are. 

una'pu'l';"'''" ''•''""" ''"'*■''"''' -* ""'"'^•- <^'*-**" *fnuns): pulp Hl.n)us 

ititlaiiiiimtioii un<l roiitaiiiiHl >n\w tiirhid urim: mh)>mu Mi«rni 

I/iv.jr: W;'i^;l't, --iA ou.ur. n,.Mt>.7i> Kmms). Ti.ssuo a little bile- 

OtlhT atMlominal <»r»rJii»s nnrmal. 

MKIiOMiUMCAI. KX.VMIXATION. 

Th. examination of ih. tinnor growth was vrry cliffu.„lt on mrount 
ot thr (Irjr.^nrratnv clian^r,.,. hoinoiThaKos, ami coa.r„iatio„s i„ the 

(lition> and .'xaniininfr thr most sohd portions of tho irrowth tho di-ur- 
iio-sis was made ot irlioma. ^ *" 

11ir <rl|> ,>f thr tiinior pn,|,rr aiy (>f alm()st in-^^^^^^^ 
and tl.rv vary almost a. ^rn^atlv m si/o Hranrhod, spindio, round, 
oval, and almost ovcmt nna^Mi.ahlr shap(M>f rolls aro fcuiul in tho most 
tyinral liclds nn ithout any <lHnntr arnuinfonuMit. Sonio of tho lanrcr 
(•oils havr distinct nmloi and cell bodies, but many of the small fonns 
show no trace of orotonlasm around tho Jippafontly nakod nuclei 
Some iidds show the cell forms, such as are reprosonted in ti<r 43 
some are composed of short snindle colls, sonu* aro made up of round 
cells intermingled with s|)in(lle^ forms, and sonio fiolds show^uothinff 
but round <'ells of small size. The jj^rouud su»)stanoo is in some Holds 
relatively abundant; in some r(\^n(>ns it is scanty. It is coarsely 
<^n'anular, and shows a few coarse* libers in some regions. It mucli 
resembles the support int^^ tissu<» of the t^fray matter of the bniin. 
Laij^n' areas show nothine- but j^nanular material, tho result of doiron- 
<»ration, while other regions are made uj) of red and white blood colls 
and iibrin. 

In some parts of th(^ tumor blood vessels aio very numerous, and are 
lar<j;e, tortuous, and looped. They sometimes have very thick fibrous 
wafls, which are partly converted into hyaline matorial. Frociuontly 
larp' areas of coarse cellular tissue, consistin^^ of colls rosond)Iinir the 
t-umor elements, and loose tibrous tissue an* seen to surround om» or 
mon^ V(*ssels, makino- a kind of island in midst of tields of colls. The 
cells and Jibrous tissue in tln^se vascular islands an* ofttMi well prc- 
serve<l mihI distinct, while tlu^ surroundint^^ cellular tissue is much 
(leecnerated. Vessels with a small (juantity of jibrous tissue aro also 
found in the midst of the lields of tumor cells. 

In the vicinity of the tumor limits the brain tissue shows spider cells 
and swollen neurot^lia luiclei; but these elements do not seem to (Miter 
directlv into the (umor orowth. 

Tli(» nerve cells in the brain ocMierally show oranular pij^niuMitary 
(leo-eiieralion; the pericellular spaces are t^mMitly enlarjjfcHl. The ves- 
scd's show soUK^ distortion and a mai'kcMl incrc^ase of miclei in their 
peiivascular spaces, espcH'ially in the vicinity of the tumor. The 
ncM-ve cells of cerebellum, medulla, and spinal cord show slioht gran- 
ular (lee-eneration. , 

The kidney sections show some increase ot hbrcms tissue. 

ft 
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CASE 1053. 
GLIOMA OF THE BRAIN. 

J. B. ; aored 75; widower: painter; late soldier; nativity, United 
States. Mental disease, senile dementia; duiution uncertain. 

The patient was considerably demented when he was admitted, so 
that any close study of the subjective symptoms was impossible. He 
showed none of the chamcteristic symptoms of intracranial growth 
except the dementia, and tumor of the brain was not suspected. 

Autopsy four hours after death. Body well nourished for the age 
of the patient; rigor mortis present in muscles 6f head and neck. 

(Jran'iuin. — Skull slightly thicker than usual; sutures partly obliter- 
ated in inner table; the depressions for the middle meningeal artery 
large; Pacchionian depressions normal; dura mater genei-ally a little 
thickened and adherent to the bone. Cerebro-spinaT fluid somewhat 
increased. 

Brain: Weight of right hen. isphere, 21^ ounces (609.52 grams); left, 
19^ ounces (552.82 grams): cerebellum, pons, and medulla. 5^ ounces 
(163.01 grams). On removing the dura mater from the convexity a 
slight increase of intracranial tension was observed over the frontal 
lobes, especially the lower portions; vessels of the pia mater mod- 
eratel}" full of blood. Convolutions generally somewhat atrophied 
over the convexity. On separating the fronlal lobes a tumor mass 
was found in the anterior portion of the corpus callosum and adjoining 
portions of the hemispheres. Section showed that the growth had 
enlarged the genu of the corpus callosum to about twice its normal 
thickness, and had extended laterally into the frontal lobes, ending 
indefinitely in the white matter. The greater portion of the growth 
was in the right hemisphere, but the exact size could not bo deter- 
mined, as the tumor tissue gradually ended in the surrounding brain 
substance. The tumor tissue seemed to involve the greater portion of 
the white substance of the right frontal lobe anterior to the ventricle, 
and to a less degree the left frontal lobe was invaded. The growth 
had just visibly encroached upon the lateral ventricles, but had not 
extended backward beyond the anterior portion of the ventricular 
cavities. ^Examination of the interior showed the tumor to be soft, 
friable, and grayish-white in color, somewhat mottled with hemor- 
rhagic areas. The brain tissue in the vicinity of the tumor was very 
soft, j^ellowish, disintegrated, and some of the serum which tilled the 
loose meshes of the broken-down brain substance had coagulated into 
soft, vellow clots. The convolutions of the median surfaces over the 
growth showed swelling and (edema, so that the arteries were deeply 
embedded in the surface and the two median surfaces were flattened 
against each other by mutual pressure. The brain substance generally 



was soft and cedematous, and both white and gray matter had a faint 

f)inkish tinge. No other gross lesions were found in any part of the 
)rain. Cervical spinal cord removed with the brain seemed normal. 



77/ wv/.r. — Chronic pleuritic adhesions on right side; left side free. 
Weight of left lung, 18 ounces (510.80 grams); right lung, 24^ ounces 
(()l»4.57). Anterior portions of both were slightly emphysematous; 
posterior portions of both lungs were hypostatic, partly solidified by 
a slim}^ exudate, and over the surface of the aflfected portion of the 

24648—03 5 



66 GOVERNMENT HOSPITAL FOR THE INSAMTE. 

right were some subpleural ecchynioses and a layer of fibrinous exu- 
date. 

Heart: Weight, 18.^ ounces (382.72 grams). Sui>erficial arteries 
were opaque in patches and their walls were tortuoas. Pulmonary 
valves normal; tricuspid valve slightly thickened at its ed^es and its 
orifice admitted four lingers; the aortic valves were slightly thickened 
and showed some old vegetations and calcareous deposits; ixiiti*al valve 
thickened at its edges and somewhat contracted.. The auricles were 
moderately dilated, and the right ventricle showed some hypertrophy. 
Arch of the aorta slightly dilated and atheromatous. 

Ahdoiiii^n. — The spleen weighed If ounces (49.61 grams); capsule 
wrinkled; pulp tough and fibrous. 

Kidneys: Weight of each, 4i ounces (120.48 grams); capsules slightly 
adhercMit to cortex; surface faintly granular and showed a few small 
cysts; both pyramids and cortical substance somewhat atrophied. The 
urinary l)laaJer was slightly hj^pertrophied ajid there was some enlarge- 
ment of the middle lobe of the prostate. 

Liver: Weight, 50 ounces (1,417.50 grams). The tissue showed 
slight passive congestion; upper surface of right lobe was opaque in 
patches, (xall l)ladder contained about an ounce of thick black bile. 

Intestines: The large l)owel contained hard masses of faeces; small 
intestine normal; other abdominal organs were normal. 

MICROSCOPICAL EXAMINATION. 

Tumor and brain tissue: The arteries within the tumor were enor- 
mously thickened; the veins to a less degree. In most cases the vesisel 
walls seemed t ) consist muinly of fibrous tissue with a few nuclei, but 
some appinired to have been converted into hyaline material; some of 
the artiiries were totally obliterated by the growth of fibrous tissue. 
The vessels as a rule were filled with blood: some contained thrombi. 
There were many areas of hemorrhage and coagulated fibrin among the 
cells. The tumor tissue itself "was very difficult to study. It seemed 
to consist of a dense mesh-work of rather coarse fibers running in every 
direction, and in the meshes of this fibrous tissue lav the cellular 
elements. The cells were of everv conceivable shape, but the majority 
seemed to be stellate or branchedi; there were also small round cells, 
large round cells, pyriform, spindle, and other shapes without apparent 
branches. On careful examination it seemed that much of the fibrous 
intercellular substance was made up of the branches of the stellate 
cells, but this could not be determined in the hardened tissue. In 
some fields the tissue was veiy dense, and the cells were of uniform 
size and seemed to be nearly all branched cells of various shapes; in 
other fields the cell elements were much larger, of unequal size, and of 
every possible shape: in other areas where the tissue seemed very loose 
and degenerated the most of the cells were very large, round, and 
granular, much resembling the large granular cells found in the vicrnitv 
of cerebral abscesses. Fields showing these varieties of cells have 
been carefully drawn by the aid of the camera lucida, and are intro- 
duced to facilitate description (figs. 44 and 45). 

The tumor tissue was found to extend far into the brain substance, 
and the cell elements graduallv became smaller and resembled more 
and more the ordinary" branched neuroglia cells. These cells were verv 
numerous in the brain substance in the vicinity o^ t" tissue 
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but were conspicuous by their size and numbers throughout the frontal 
lobes. This relation between the growth of the neuroglia cells and the 
development of the tumor shows clearly that we have under considera- 
tions neoplasm derived from the neuroglia, a glioma. The naked-eye 
appearances and other characteristics of the growth agree with this 
diagnosis. The gliomata vary greatly in their histological details; 
some are richl}'^ cellular and approach the sarcomata in structure; 
others consist to great extent of fibrous tissue and are nearer the 
fibromata; but this one is undoubtedly a true glioma derived from the 
branched neuroglia cells. 

A curious feature was sometimes observed in the uiore degenerated 
portions of the growth. A vessel would be seen surrounded bj" a dense 
cluster of the glioma cells of every size and shape, suggesting the 
grouping of spider cells in the vicinity of blood vessels in general 
paralysis and other conditions of neuroglia proliferation. The thick- 
ening of the blood-vessel walls was probabl}- due to the same cause as 
the connective-tissue overgrowth which produced the tumor, as the 
small vessels elsewhere were normal (fig. 46). 

The tissue of other parts of the brain showed some increase in the 
size and number of the neuroglia cells, but no secondary tumor depos- 
its. The nerve cells were in ^'arious stages of granular degeneration 
throughout the brain. The cerebellum, pons, and medulla showed 
nothing remarkable. The spinal cord seemed normal. 

The other organs showed nothing of importance in addition to the 
naked-eye diagnosis. 

CASE 1426. 
GLIOMA OF BRAIN INVOLVING THE LEET FRONTAL LOBE. 

W. C. G. ; age, 45; male; widower; sailor; nativit}^ Pennsylvania; 
mental disease, chronic dementia from tumor of the brain. 

In this case the dementia was too extreme to obtain subjective 
symptoms. He had many of the objective signs of organic disease of 
brain, but tumor was not diagnosticated. The usual symptoms of 
brain tumor observed were paralysis of the right side extending to the 
tongue and pharj^nx, convulsive seizures, and the extreme dementia. 
Delusions, if present, were obscured by the mental failure. Death 
occurred in a convulsive attack of epileptiform character. 

Autopsy eight hours after death. Body fairlj^ well nourished: .^ome 
lividity of dependent parts of body, head, and neck. 

C'rav itn//. —SkiiW synmietrical; antero-posterior diameter, 7 inches: 
transverse, 5f inches. The dura mater was not adherent to the bone; 
the membrane was tightly sti etched over the brain, and the subdural 
space was dry and the surfaces were sticky; no adhesions to the brain 
were noted. 

Brain: Weight of right hemisphere, 540 grams; left hemisphere, 
640 grams; cerebellum, pons, and medulla, 160 grams. The convolu- 
tions were greatly flattened against the dura mater, especially over the 
left side, and the left frontal portion was pressed over against the falx, 
making a deep impression of the latter against the median surface. 
Examination showed a large growth situated in the left frontal lobe, 
evident by increase of the size of this part and by enlargement of the 
small pial vessels over it, though it was situated beneath the cortex 
and had the same feel as the normal brain on palpation. Incision 
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whowcd a large, «oft, grayish-red tumor mass in the frontal lobe ante- 
rior to tlie line of the precentrai fissure. Both central conv^olutiong 
were strongly pressed backward, the middle and inferior frontal con- 
volutions were pressed downward and outward, and the first frontal 
was ahnost destroyed by the encroachment of the growth. 

Incision of the tumor about the middle showed that the g-rowth was 
probably a glioma or glio-sarcoma, originating from the brain itself; 
it had no dehnite boundaries, seeming to end gradually in the normal 
brain surrounding it. The central portions were considerably degen- 
erat(Kl and cystic, the peripheral parts more firm and redder from 
greater vascularity. No portion of the new growth seemed to actually 
reach the pia mater, though the cortex of part of the first frontal con- 
volution was extremely thin. The growth reached the roof of the 
lateral ventricle and extended slightly into the corpus callosum. The 
extreme diameters of the growth were probably 2 inches antero-pos- 
teriorly and about If inches in transverse diameter. In the vicinity 
of the tumor the brain tissue was, as is usually the case, abnormally 
soft; in other parts the brain substance was cedematous, but no gross 
lesions w(»re found. The arteries were normal to the unaided eye. 

Th(tra,i\ — Lungs were (edematous and congested; bronchi filled with 
frothy nmcopurulent secretion. Weight of right, 490 grams; left, 
550 grams. 

Heart: Weight, 340 grams. Valves of right side normal except 
some enlargement of the tricuspid orifice. The left valves were not 
dis(Mised, but the mitral orifice was slightly enlarged; aorta normal. 

Ahdoinen. — The spleen weighed 390 grams; capsule adherent to sur- 
rounding parts; parenchyma soft and dark. 

Kidn(\ys: Weight of right, 160 grams; left, 140 grams. Some 
adhesion of the capsules, and the surfaces were granular and contained 
a few cysts. The cortex was about the usual thickness. The urinar}) 
bhidder was normal. 

Liver: Weight, 194 grams. The organ contained a little more blood 
than usual, but was otherwise normal. The gall-bladder contained 8 
large miml)er of calculi. 

Stomach and intestines normal. 

MICROSCOPICAL EXAMINATION. 

The tumor was found to be made up of cells of almost everj^ con- 
ceivable size and shape, lying in a matrix apparently composed of 
delicate fibrils. The predominating kind of cells was the branched 
or asteroid elements which are usual in tumors of this type. They 
varied greatly in size and shape and in the character and number o\ 
their f)ranches. Some showed clear homogeneous cell bodies and some 
were faintly graiuilar; nuclei were sometimes present, sometimes the 
cells were so cut that the nuclei were not seen; occasionally cells with 
several nuclei were found. Where the tissue was dense the shape of 
the cells seemed to be somewhat influenced by mutual pressure, but in 
the looser paits of the growth finelv branched cells were common and 
man}^ large, round, clear, epithelioid cells were found. Small lyniph- 
oid cells or nuclei, which stained deeper than. the glia cells, were found 
in great numbers everywhere, sometimes coileeted in large i^roups 
especially in the vicinity of blood vessels. 

The fibrillated matrix seemed to be made up^ ^\iu^iA, in part, of th€ 
branches of the gliomatous cells, ttiowgVi \t ^roa ' that fibrow 
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tissue was also present. This was especially evident in the vicinity of 
the blood v^essels, and the vessels themselves often showed thick walls 
composed of nucleated fibrous tisssue, apparently continuous with 
loose fibrous tissue in the vicinity. Numerous blood vessels of large 
size were found in all parts of the growth; they were uniforml}'^ filled 
with blood cells and sometimes contained groups of leucocytes. Some 
blood channels of rather large size showed very imperfectly developed 
walls; in none of the vessels could muscle cells be demonstrated in the 
walls. 

. A peculiar feature was found in one of the tissue blocks sectioned. 
A small area was found containing groups of cells of epithelial type, 
aranged in alveoli, exactly resembling cancer. No other cell groups 
of this kind were found, nor was there any tendency toward this 
arrangement in any other part of the growth. In fig. 48 I have 
represented this structure at the right-hand side of the drawing. This 
structure is seen to be separated from the true • gliomatous tissue on 
the left by a band of somewhat more condensed and fibrous tissue, and 
the alveolar walls are composed of the same. In fig. 47 the ordinary 
structure of the tumor is represented; no alveolar arrangement was 
found in the true gliomatous tissue.^ 

The brain was not generally examined. Near the boundary of the 
tumor the blood vessels were dilated, filled with blood, and in the 
vicinity of some were accumulations of nuclei, and small hemorrhages 
were common. The boundaries of the tumor were indefinite; there 
appeared to be a gradual increase of nuclei or the neuroglia cells as 
the tumor structure was approached; these began to show elongated 
cell bodies, which gradually showed as large, irregular tumor cells, 
and the matrix became fibrillated. 

In the uninvaded brain tissue the glia cells were not numerous by 
ordinary stains. A few were found presenting the usual appearances 
of these elements. There was no increase of the usual spider cells in 
• the vicinity of the tumor. The nerve cells showed degenerative 
changes and some enlargement of the pericellular spaces in the por- 
tions adjoining the tumor. 

The lungs were not examined with the microscope. The spleen 
showed some chronic passiv^e hypenemia. Kidneys contained a 
decided increase of connective tissue. Liver showed slight passive 
hyperjemia. 

CASE 1619. 
GLIOMA OF BRAIN AND CAVERNOUS ANGIOMA OF THE LIVER. 

W. L. ; aged 49; male; white; single; soldier; nativity, Germany 
The patient was admitted to the hospital June 12, 1885, suflering from 
acute maniacal symptoms with homicidal tendencies and delusions of 
suspicion. During the past five years the delusions were less promi- 
nent; he became silent, confused, forgetful, unable to express himself 
without great ditiiculty, and at last was completely aphasic. During 
the last two years of his life he grew more demented, the aphasia was 
more marked, and there was decided impairment of hearing. His 
sight was fair, but ophthalmoscopic examination was not made, as 

« My friend, Dr. E. L. Opie, suggests that the epithelial-like cell groups may be 
inclusions, within the gliouia, of ventricular epithelium. This is quite probable, as 
at one place the growth had reached the lining of the left lateral ventricle. 
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„.i,-,l. TlH. f„lx lm.l l...n.lis,>l«.....l latonmy and ^Jili^tl .TrfJ^'i;^^^^^^^ 

th. MHMlian surfar. UnmHh tho falx had Imv,, \mJv!ulo^^^^^ 
opnositr. MurfacM'. *"-^ """* "*^ 

The rxartcxti'iit of thr hrain involved couhl not Ih» dotiM-iiiinod 
Hh' i)oundar*u»s of th(» tumor wrrc not wrll (h»tiiuHl. It sooni d t 
siliial<Ml mainly anlt'rior to thr niotor ivjiion of Uio \mi\u and^tho 
paralvli;; HlVrts nnist, have' hc.m fn>n| prossuiv. The third frontal, 
niKhnr Irontil convohition, and tho whito niatt(M- xMiojith fli^t.. «,..J 
(lircclly invadod, and judjrmj^Mroni the dis])lac('nioiif of o{]^^,y p^,.^^ 
tlir motor ^r.vri »»n»^t. laivc hecn profoiin<lly injun»d hy i)n'ssnn> Tlio 
cut surfaceor the tnmor showed a pinkish j::ray ('oh)r'ni(,(tiod l)v dark- 
1T(1 hemorrha^^ii' areas. The consistence of the tumor tissue was a little. 
({(Miser than the normal hrjiin, and that of the tissu(^ in th(» vieiidtv was 
somewhat softer from o'dema. 

A f(^w small softeninj^s wer<» found in the lenticular imclei the 
results of atheroma of the cerehral arteries. No other ^ross lesions 
were found in any part of the hrain, and th(» spinal cord so tar as 
e\amine(l seemed normal. 

Heart: Weiti'ht, 170 j^rams. ('avities of rii^dit side lilh^d ^vith dark 
clots; the valves were not diseased; left ventricle hypertrophicd; causo 
not apparent. The aorta was normal. 
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Thorax, — Lungs: Weight of each, 700 grams. Pleuritic adhesions 
on both sides. Lungs cedenfiatous and the posterior portions were 
partly solidified by an exudate probably inhaled from the bronchi. 

Abdomen. — Spleen: Weight, 170 grams. The capsule was wrinkled; 
pulp, pale and soft. 

Kidneys: Weight of each, 120 grams. The capsules were not 
abnormally adherent except along the lines showing traces of foetal 
lobulation. Some atrophy of the pyramids and slight increase of 
pelvic fat. 

Bladder showed slight hypertrophy of the middle lobe of the prostate 
gland; no disease of the mucous membrane. 

Liver: Weight of liver tissue, 1,500 grams; gall-bladder contained 
80 c. c. of normal bile. A large cavernous angioma in the upper sur- 
face of the right lobe, and two of small size in the lobulus Spigelii. 
Otherwise the liver seemed normal. 

Other organs showed nothing of importance. 

MICROSCOPICAL EXAMINATION. 

The tumor proved to be a glioma of the astrocytic type though the 
tissue varied somewhat in structure in different regions. In the typ- 
ical portions the cells were of almost all shapes and sizes, and whole 
fields were made up of branched cells and fibers. Some regions were 
composed mainly of round cells of uncertain character, lying in a 
tibrillated matrix and supplied with thin-walled vessels, and again, 
other fields were richly vascular with a stroma consisting of fibrous 
tissue with elongated nucleii resembling those of spindle cells. Areas 
of degenerations were found in all parte of the tumor. These regions 
seemed to be made up mainly of granular round cells with scanty 
stroma and a few persistent thin-walled vessels. The richly vascular 
regions are somewhat hard to explain. They may be primarily areas 
of connective tissue such as are found in these tumors, with telangiec- 
tasia affecting the capillaries especially. 

The drawings represent the various modifications of the tissue and 
a field at the edge of one of the cysts of softening found in some parts 
of the growth. 

The angioma presented no marked peculiarities. 

SEEIES III 3AK00MATA. 

Intermediate between the glioniata and the ordinary sarcomata I have 
placed the tumor found in case 820, represented by PI. XIX, and fig. 
53. The tumor may be regarded either as a small-celled glioma, or, on 
account of the number of apparently mesodeimic nuclei present, a 
glio-sarcoma or combination tumor. The nuclei, or round cells seem 
to have some relation to the vessel walls, so that in tome respects it 
resembles a perithelial round-celled sarcoma. 

The ordinar}^ sarcomata are represented in this collection by one 
typical tumor, a small, round-celled sarcoma, which seemed to have 
originated in the neighborhood of the corpora quadrigemina and thence 
spread to the subthalamic region, cerebellum, peduncles, and into the 
posterior horns of the lateral ventricles as fungous masses. 

The cellular structure of the tumor presented no marked peculiarities 
except unusual vascularity in some regions sugges^ting angio-sarcoma* 
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In some of the sections examined were large bands of mature con- 
nective tissue of uncertain derivation, possibly remnants of the pia 
mater. 

Some of the blood vessels had thick, fibrous, and hyaline walls, 
though those in the midst of the cellular tissue had walls composed of 
flattened endothelium of sarcomatous cells and sometimes a few invest- 
ing fibrils of connective tissue. 

Some parts of the tumor were considerably degenerated, and in such 
regions an occasional mulberry concretion was found. These must be 
of different origin from those found in the dural endotheliomata, as 
there are no cells in the present tumor capable of forming* spherical 
cell groups. Figure 56 shows two of these concretions l3^ing at the 
edge of one of the broad connective tissue bands. They exactly 
resemble those found in the pineal gland, choroid plexuses, and in the 
true ''brain sand" tumor, or psammoma. 

CASE 820. 
GLIO-SARCOMA OF BRAIN. 

H. F.; aged 57; married; carpenter; late soldier; nativity. United 
States. The history previous to admission is imperfect, but sliows that 
the patient was admitted to the National Home for Disabled Volunteer 
Soldiers, Da3"ton, Ohio, March 17, 1890, with epilepsy and mental 
impairment. At the time of his admission to the Government Hospital 
for the Insane, December 31, 1890, he showed some dementia, was hai'm- 
less, but his mental impairment necessitated restraint. He was neat 
arid tidy; would talk pleasantl}^, but with some mental effort to collect 
his thoughts. His habits were temperate, and his family history was 
good. After remaining in the hospital about four months he was sent 
^3 Hampton as "improved," but was returned February 19, 1892, aind 
' remained until his death, which occurred April 5, 1894. During* his 
stay in the hospital he had convulsive attacks at intervals of about a 
week, but no other symptoms of brain tumor were observed. The case 
was entered on the hospital records as chronic epileptic dementia, dura- 
tion over live years. 

Autops}^ twentv-nine hours after death. Body well nourished; i-igor 
mortis present. Only the brain examined. 

Cranium, — Antero-posterior diameter, 7f inches; tmnsverse, 5^ 
inches. Skull quite thick and dense; sutures partly united; some 
. prominence of inner surface in the region of the coronal suture; shape 
of skull at line of section nearly oval and quite symmetrical. On remov- 
ing the calvaiia the dura separated readih^ from the bone, but was 
slightly adherent to the pia mater over the left temporal lobe. 

Brain: Weight of right half, 23 ounces (652.05 grams); left half , 28f 
ounces (815.06 grams). The organ showed the effects of great intra- 
cranial pressure; the convolutions were flattened against the dura, and 
the subdural space was nearl}^ dry. The pia mater was generallv 
normal, but there were some subpial ecchymoses over the lower part 
of the central convolutions and posterior pail of the third frontal con- 
volution of right side, and ecchymoses and superficial softenings over 
the temperal lobe and lower portion of the central convolutions of left 
hemisphere. Almost the whole of the surface of the left tempoi*al 
lobe was verj^ soft, brownish in patches, and blotched with small 
hemorrhages. 



GOVERNMENT HOSPITAL FOR THE INSANE. 73 

On the left side the lower and anterior pcrtion of the temporal lobe, 
the Island of Reil, and the anterior half of the basal portion of the 
hemisphere were dark red in color, swollen, pulpy, and irregular and 
tuberculated on the surface. The convolutions of the insula were 
much distorted by the swelling, and the arteries were deeply embedded 
in the depressions between them. The uncinate gyrus Had swollen 
into a flocculus of pulpy tissue, which projected inward as far as the 
median line, overhanging the crus, optic tracts, and cerebml vessels. 
A small portion of the mass projected beneath the posterior communi- 
cating arter3\ A depression made by the wing of the sphenoid bone 
indented the swollen mass. The optic nerves and tracts were pushed 
toward the right, the crus was slightly flattened, and the third nerve 
was stretched somewhat over the tumor mass, and was slightly gra^nsh 
in color. The posterior cerebral artery was displaced and its brancrhes 
were deeply embedded in the swollen brain substance. On the median 
surface of the hemisphere the brain substance was pressed beneath 
the falx at least half an inch beyond the median line and the project- 
ing portion had embedded itself in the opposite hemisphere. 

On dissection of the brain it was found that the changes were more 
extensive than appeared on the surface. A large tumor mass occupied 
the interior of the temporal lobe, and apparently infiltration of the 
brain substance had extended in every direction. The root of the 
olfactory tract appeared to be affected, the posterior portion of the 
optic tract showed a reddish appearance unlike the normal, and the 
third frontal convolution seemed to be slightly infiltrated at its posterior 
portion. 1 he exact boundaries of the infiltration could not be deter- 
mined with the naked eye. as the general contour and color of the 
brain were but slightly changed at the supposed periphery of the 
growth. The cortex over the whole affected region of the brain was 
thicker than normal and darker in color, and the white matter was a 
reddish gray color, somewhat like the cortex. The tumor tissue was 
ver}' soft and friable at the supposed central portion of the growth, 
but at the periphery the tissue gradually assumed the consistence of the 
brain substance. 'Yhe growth extended deeply into the brain in every 
direction, the whole depth of the temporal lobe, the cortex and, white 
substance of the Island of Keil, the posterior border of the third frontal 
convolution, and the posterior portions of the orbital convolutions all 
showed signs of infiltration. The ventricle wall, the fornix, and sep- 
tum lucidum were displaced toward the right. The vessels at the base 
were considerably displaced by the growtn and showed small patches 
of opacity. 

The general consistence of the brain was much reduced, the tissue 
was oedi matous, and the perivascular spaces were visible to the naked 
eye. The cerebellum, pons, medulla oblongata, and the cervical por- 
tion of the spinal cord removed with the brain, presented no gross 
changes. 

MICROSCOPICAL EXAMINATION. 

The tumor proved to be a glio-sarcoma. The cells are seen to vary 

freatly in size and shape, and seem to be arranged in groups, probably 
aving some relation to the distribution of capillary blood vessels. 
The cells are round, ov^al, and elongated, and a few were found to 
have delicate processes radiating from them. The cell bodies, as a 
rule, are hard to distinguish, so that they appeared like sin 
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lying in a ffi'anular or faintly tibrillated matrix substance. In hardened 
sections the intercellular substance presents a g^ranular appearance, 
very similar to the gray matter of the brain. 

l^he cell growth extends into the brain substance in every direction; 
sometimes converting it into a cellular tissue; sometimes leaving the 
nerve-cells and other normal brain structures disting-uii^hable. VVhen 
the cortex is involved the outer la^^er seems to be more affected than 
portions lower down. A curious feature in some areas is the invasion 
of the enlarged pericellular spaces by the tumor cells; sometimes the 
nerve-cells are literally crowded out by the invading- cells. In some 
convolutions invaded by the tumor cells the neuroglia of the gray 
matter seems to be coarsely fibrous, and many spider cells are found, 
but it does not seem that these cells enter to any great extent into the 
growth of the tumor. 

In some parts of the tumor large, tortuous, thin- walled, blood vessels 
are very numerous, giving almost a cavernous appeai'ance to that por- 
tion of the growth. Capillary vessels are very numerous in sonoe 
areas, some small hemorrnages are found, and occasionally a tortuous 
vessel with some pigment and an abnormal number of nuclei in its 
perivascular space. 

The nerve-cells generally show some degeneration, but the shapes of 
the cell bodies are well preserved, even m sections bordering on the 
tumor. In the swollen convolutions the nuclear network seems coarser, 
and the protoplasm of the cell bodies is granular and often pigmented. 

CASE 1237. 
SMALL ROUND-CELLED SARCOMA OF THE BRAIN. 

C. E. M. ; aged 53; white; married; messenger in War Department, 
United States; nativity, Maryland. Mental disease, chronic dementia 
fix)m tumor of the brain, duration unknown. The early symptoms in 
this case were depression, loss of memory, inattention to duties, and 
delusions of apprehension. He was admitted to the Government Hos- 
pital for the Insane July 13, 1897, with the above history, his mental 
failure advanced. His symptoms gradually became worse; he became 
bedridden, very weak, emaciated, and had numerous bed sores. He 
suffered from persistent headache, had attacks of vertigo, and occa- 
sional vomiting. His speech was incoherent; the pupils were dilated; 
there was ptosis of both ej'elids; he became totally blind, and partially 
deaf. The temperature was persistently above the normal; he hacl 
constipation alternating with diarrhea; the urine was at times retained; 
finally the discharges became involuntary. December 24, 1897, he 
died from exhaustion. The duration of the disease could not be 
determined. 

Autopsy seventeen hours after death. Body emaciated; evidences 
of bed sores over sacrum, and trochanters; rigor mortis present. 

Cranium. — Antero-posterior d'ameter of the skull 7i inches; trans- 
verse, 5f inches. Sutures normal; shape symmetrical; bone of usual 
thickness. Dura mater was not generally abnormally adherent, but 
in the anterior portions of the middle cerebral fossae the bone was 
absorbed in little depressions, and into these the dura, pia, and brain 
cortex had been forced by intracmnial pressure as small hernias. 

Brain: Weight, with the tumor, 48 ouncp^ '^ '^'^'^ ^* grams). The 
subdural space was somewhat drier than itf '•a mater was 
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drawn tightly over the brain by intracranial tension. The arteries at 
the base were moderately full of blood but not diseased. The floor of 
the third ventricle was bulged downward, and the optic commissure 
was greatly thinned by the pressure of the intraventricular fluid; the 
optic nerves were smaller than normal. The brain was flabby and 
soft; convolutions somewhat shrunken and flattened at their summits 
by pressure against the dura mater and skull bone. 

Dissection of the brain revealed a tumor growth, which appeared 
to have originated in the region of the corpora quadrigemma, and 
thence extensiveh^ invaded the brain. It had extended along the supe- 
rior cerebellar peduncles and formed masses in the cerebellum; out- 
ward into the cerebral hemispheres and then involved the basal region 
at the junction of the occipital and temporal lobes, and grew into the 
posterior horns of the ventricles as fungoid masses. Small fungoid 
masses had extended forward along the lateral walls of the third ven- 
tricle. The corpora quadrigemina, conarium, valve of Vieussens, and 
upper part of the cerebellar peduncles were totally destroyed and 
indj^tinguishable. The complete obstruction of the aqueduct of Syl- 
vius was no doubt the cause of the great distention and enlargement 
of the ventricles. 

The tumor tissue was extremely soft and easily torn, and this, with 
the inflammatorv adhesions, made the dissection very difficult. Section 
of the growth stowed the tissue to be ver}- vascular; reddish gray in 
color; somewhat degenerated in the central portions, and the knife 
came in contact with gritty particles in cutting through it. 

When the tumor invaded the brain substance it was separated from 
the normal tissue by a definite boundary line, and when the growth 
penetrated pre formed spaces, such as the posterior and inferior horns 
of the ventricles, the new growth seemed to conform to the shape of 
the space occupied. 

In the vicinity of the tumor the brain substance was very soft and 
oedematous; tissue in general was pale; ventricles dilated; ependyma 
smooth; gray commissure was greatl}'^ stretched, but not torn. Noth- 
ing abnormal was noted in the medulla and spinal cord. Other organs 
were not examined. 

MICROSCOPICAL EXAMINATION. 

The tumor: The growth proved to be a small round-celled sarcoma, 
which probably originated in the membranes in the vicinity of the 
corpora quadrigemina. The great bulk of the tumor consisted of 
round cells, with relative!}' large nuclei and small protoplasmic cell 
bodies. The intercellular substance was scanty, appeared granular, 
but a few delicate fibers were found. Numerous sarcomatous blood 
vessels were found in the cellular tissue, in some places suggesting 
angiosarcoma, and the grouping of the cells in the vicinity of tne ves- 
sels, seen in some places, is also suggestive of some relation between 
the cell development and the vessels. Very little connective tissue was 
found in the main cell masses of the tumor, but in the vicinity of the 
pia mater some bands of fully developed fibrous tissue were found, 
which were supposed to be distorted remnants of the membranes, 
incorporated with the sarcomatous growth. Some large blood vessels 
were found in this tissue. In the degenerated areas of the tumor, 
where the gritty particles were detected by the knife, were numerous 
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irregularly rounded, concentrically striated, and sometimes mulbern 
.shaped, highly refractile bodies, supposed to be what is commoni 
calh^d ^M)rain sand." They are supposed by the writer to be of dii 
ferent structure and origin from the somewhat similar spherules foun 
in many of the spindle-celled sarcomata of the dura mater. (Se 
description of iig. 56.) The calcareous spherules were not found i 
th(» c(»ll tissue of the growth except in the degenerated areas, wher 
they were associated with remnants of connective tissue. Some grai 
ular calcareous infiltration was found in the small cerebral vessels a 
the boundaries of the invading tumor. Though the tumor undoubi 
ediy (extended locall}^ by invasion and infilti-ation of adjacent tissue! 
tin*, microscope showed remarkably defined limits to the g-rowth whe 
normal tissue was invaded. The boundary line of the g'rowth wa 
often distinct, even when the pia mater was the tissue in advance c 
the growth. In this respect this tumor presented a marked contrai 
with glioma and glio-sarcomata, as in these no definite boundaries ca 
be made out. 

Brain: The membranes generally were normal. The blood vessel 
were somewhat tortuous and had some pigment granules in their per 
vascular spaces, but were not otherwise diseased. The brain cell 
showed various degrees of granular pigmentary degeneration. Th 
cells of cerebellum and spinal cord were pigmented, and some in th 
latter were quite granular. 

SEEIES IV. HYPOPHYSEAL TUMOES. 

Three tumors of the collection occupied the pituitar3" fossae, tw 
were adenomata of the hypophysis, and one was situated in the foss 
and had gn^atly enlarged it, but did not involve the pituitary gland. 

In the two cases of adenoma the tumors were large and had great!; 
enlarged the pituitary fossie, and had pressed injuriously upon th 
structures in the vicinity and the brain; 3^et in neither case were ther 
an}^ signs of acromegaly, myxoedema, or allied conditions. So far a 
could be determined the thyroid glands were normal in all of the case? 

In the study of these tumors, made some time ago, the writer ha 
not ])een able to satisfy himself as to the chromophilic character of th 
cells; but the marked differences in the size, shape, and arrangemen 
of the cells in the normal gland were surprisingly repeated in th 
tumor found in case 788. A marked characteristic of this tumor, i 
which it differs from the normal gland and from the tumor to follow 
was in the development of papillary ingrowths from the alveolar walls 
In some regions the papillae were so elongated and ramified as t 
almost till the large acini. In some parts of the growth the alveola 
spaces were very large, and were completely filled with small rounder 
cells, giving to the tissue a superficial resemblance to alveolar sarcoma 

In case 870 there was little tendency to development of papillar 
growths. The alveoli were very laree and lined with long columna 
cells, sometimes more than One layer deep, the more sup>erftcial cell 
lying wedged between the deeper lavers. Usually some free cell 
were found in the central portions of tne alveoli, and transvei-se viev 
of the columnar cells presented the appearance of p&vement epitbc 
Hum in some parts of acini so sectioned. 

The structure of this tumor appeared quit*^ in all part 

examined, and from the appearance of the cells wgemen 
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I should conclude that the growth was composed almost exclusively 
of the large columnar type of cells such as are found at the posterior 
border of the prehypophysis. The cells stained deeply in eosin and 
appeared finely granular under high amplification, but so far as could 
be determined all were alike in staining reactions. 

The connective-tissue stroma much resembled that of the normal 
gland, though the amount was relatively less, the alveoli being very 
large in botn tumors. The stroma was well supplied with blood ves- 
sels and each papillary process contained one or more large ve&sels 
and a small amount of cellular connective tissue. 

The third tumor of this series was completely degenerated, and its 
structure could not be determined. It had eviclently been of consid- 
erable bulk, as the pituitary fossa was enlarged to at least four times 
the normal size. It was not a true tumor of the hypoph3^sis. as the 
gland was found situated posterior to the growth and apparently nor- 
mal. Though there must nave been at one time during tne growth of 
the tumor great pressure on and displacement of the structures in the 
pituitary region and the base of the brain, there were no signs of 
acromegalia in this case. 

Though it is possible that obscure signs of the disease may have 
escaped the observation of the clinicians and the pathologist, we have 
here two cases of adenoma, or hyperplasia, of the hypoph3^sis without 
the usual easily recognized signs and S3^mptoms of a acromegalia, 
though the tumors had reached large size; and in the last case we have 
some evidence against the theory of pressure as a causative factor in 
the disease. 

CASE 788. 
ADENOMA OF THE PITUITARY BODY. 

M. J. T. ; aged 75; widow; domestic; colored; nativity, United States. 
Mental disease, chronic dementia, duration unknown. When she was 
admitted to the hospital she had a fair degree of mental power, which 
was retained during her stay in the hospital until about two weeks 
before her death. She had at that time a severe convulsion, followed 
bv milder attacks for a few davs; after this she became restless and 
excited, and so continued until her death. No ophthalmoscopic exam- 
ination was made, but her attendants claim that she was totally blind 
for some time before she died. Some pain in the head was complained 
of, but it was not severe enough to elicit much complaint; vomiting 
was not observed during the time she was in the hospital. 

Autopsy twelve hours after death. Body well nourished. 

Cranium, — Antero-posterior diameter, 7i inches; transverse, 5^ 
inches. Skull rather thick, but not unusually so for a colored person; 
dura not abnormallv adherent. 

Brain: Weight, 43 ounces (1,219.05 grams). On removing the brain 
a tumor of globular shape was found at the base, projecting from the 
pituitary fossa. The tumor was nearly an inch and a fourth in its 
average diameter, and was irregularh^ globular in shape. The pitu- 
itary fossa was greatly enlarged to accommodate it; the antero- 
posterior diameter was an inch and an eighth, the transverse was an 
mch and a quarter, the depth three-fourths of an inch. The anterior 
clinoid processes could be distinguished, but the posterior pair were 
destroyed by the growth of the tumor. The bottom of the fossa and 
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the anterior portion of the basilar procesH showed the effects of ab^rp- 
tion, and the dura mater at the bottom of the fossa was partly 
destroyed. On removing the tumor from the fossa the left cavernous 
sinus was opened and a portion of the carotid artery adhered to the 
tumor, showing that pressure nuust have been exeiled upon the con- 
tents of the cavernous sinus. 

The tumor had embedded itself in the base of the brain in the center 
of the circle of Willis, and a careful removal of it showed that it took 
the place of the pituitary body, and the depression in the brain was 
over the normal situation of that body. The depression in the brain 
was about half an inch in depth and an inch and a quarter in diameter. 
The optic nerves, chiasma, and the anterior position of the optic tracts 
were ilattened out ana the nerves were nearly cut off by being pressed 
against the anterior cerebral arteries. The vessels composing the cir- 
cu». of Willis were all thrust out of place by the tumor; the corpora 
albicantia were flattened slightly; the floor of the third ventricle was 
pushed upward; the roots of the olfactory nerves were pressed apart, 
and there was slight pressure on the crura cerebri. A portion of the 
tuber cinereum could still be seen at the bottom of the depression, and 
a band of tissue from it joined to the tumor; removal of the tumor 
brought away the band and thereby opened the third ventricle. The 
tumor was believed to be an adenoma, or overgrowth of the pituitary 
body, and such it proved to be on further examination. Section of the 
growth showed it to be composed of soft, pale, reddish-gmy tissue, 
apparenti}' of similar composition throughout. The tissue was quite 
moist, but no actual juice exuded from it. It had a distinct fibrous 
capsule, in which large blood vessels could be seen, and the growth 
was supplied with blood in the same way as the normal bodv. 

The specimen was deemed of suflicient importance to justify a sacri- 
fice of tne brain, which would probably only show the usual degenera- 
tive changes, and therefore it was preserved in alcohol as a museum 
specimen. The examination of the exterior of the brain showed slight 
gcmeral atrophy of the convolutions and the depression above described 
in the basal region; l)ut there were no gross lesions of the cortex, and 
no effects of pressure were noticeable over the convexity. 

ThivraT, — Lungs: The left weighed 10 ounces (288.50 grams); right, 
IH ounces (32().02 grams). The appearances were perfectly normal. 

Heart: Weight, 12^ ounces (854.37 grams). Pulmonary valves nor- 
mal; edges of tricuspid valve a little thickened: aortic valves slightly 
thickened and contracted; mitral valve thickened at its edges, ana had 
yellow patches at its btise. Wall of right ventricle thin and encroached 
upon l)y the superticial fat. 

Ah(l(m}(i\, — Spleen: Weight, \\ ouncivs (42.52 grains). Capsule 
teiis(»; tissue fibrous. 

Kidneys: Weight of each, 8J ounces (1)2.18 grains). Ca[)sules 
adhercMit: surfaces granular and cystic; cortex thin; i)yrainids atro- 
phi(»d. rrinarv bladder normal. 

Liver: Wcigiit, 81>.V ()unc(\^ (1,1 1!).S2 grams). Capsule over right 
lohe adhervMit to the (li}ii)hnigin; tissue normal; gall bladder contained 
dark bile and a few small calculi. 

rterus and ovaries: On (lie antcM'ior wall of the uterus was a ])edun- 
culated tumor, and two or more small intramural tumors were found 
in the body. Tiie iip])er portion of the cervix was constricted and the 
cavity was dilatt d, and at the fundus was a cystic growth about an inch 
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in diameter. The position was that of retroflexion, and uterus and 
ovaries were adherent in the recto-uterine pouch. The uterine arteries 
were tortuous and rigid; the ovaries were atrophied. 
Other organs were normal. 

MICROSCOPICAL EXAMINATION. 

The tumor was found to be an adenoma, or hypertrophy of the anterior 
or epithelial lobe of the pituitary body. Sections from normal adult 
hypophyses are represented by camera lucida drawings for comparison 
with those drawn to the same scale from the tumor. The difl'erent por- 
tions of the tumor varied so greatly in structure on account of peculiar- 
ities of growth, and proi)ablv difl'erencesof origin, that it seemed neces- 
sary to represent several tielcls for comparison. By comparing the tumor 
specimens with the normal it is easily seen tnat all the cell elements 
found in the tumor have their prototypes in the normal gland, and that 
even the arrangement of the normal is usual I3' closely copied by the 
abnormal growth. 

There are, however, points of difference due to irregular develop- 
ment and growth, which make the study of this tumor extremely inter- 
esting. 

The simplest portion of the tumor for study is that which is found 
in the denser portion of the growth and presents an alveolar arrange- 
ment as shown in tigs. 60, 61, and 62. B}^ comparison with the normal 
the alveoli are seen to be larger, the connective tissue septa are larger, 
and the columnar cells around the periphery are more regularly devel- 
oped in tig. 60. In tig. 61 the acini are larger, but they are almost per- 
fect reproductions of the small-celled acini in tig. 57. from the normal. 
The duct-like acinus has its normal prototype in the ducts which are 
found in the normal at the posterior border of the anterior lobe, and 
represented in tig. 59, drawn from this region. Figure 62, from the 
tumor, represents alveoli without a trace of columnar cells around the 
periphery. This variety of tissue only exists in small areas here and 
there, through the tumor. This variety' of tissue 1 think must have 
developed from alveoli with similar cells and cell arrangement seen in 
the normal in iigs. 58 and 59. In the tumor such tields bear a strik- 
ing resemblance to cancer. In the alveolar structure of the tumor no 
lumen is preserved, as a rule, whereas in the normal many of the acini 
show central openings. 

The most remarkable deviation from the normal is found in the 
looser portions of the tumor, represented in tigs. 68 and 64. This 
tissue shows whole tields made up of papillary and elongated and 
branched processes of tibrous tissue, surrounded by long columnar 
cellsi That these ramifying processes are more or less c^'lindrical is 
shown by the transverse sections of them seen in figs. 68 and 64. The 
central core of tibrous tissue carries the blood vessels just as the septa 
do in the alveolar portion of the growth. The long C3'lindrical pro- 
cesses ramifv and run in everv direction, so that in sections thev are 
cut in every possible way, as may be seen in tig. 68. 

Between the papillary processes small roundish cells are found; in 
some tields the interpapillary spaces are completely tilled up with the 
cells; in other regions the spaces are nearly empty, or probably con- 
tained fluid during life. 

By examining hg. 60 carefully we may gain some insight into the 
mode of growth of these papillary processes. It will be seen that 
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**iimll impillii* <^n-ow from tin* S4*ptii into thei^tivity of the alveoli amont^ 
tin' r«'lu. Nt»w, if \v«» iiim^riiH* tlifsi» iilvi^olar himu-ok greatly enlarjrwl, 
and tin* pai)iilarv nnx'r^M^s ^rowiii}; into them in every dinvtion 
anioii;^^ tho liMiH* ci'lN. \vi> would havi* a ^nctiire similar to (Nirts of H^^ 
(>:!. iT i^ rathrr luor^* proliaMr that (*rrtain imiis of the i^rowth tHHume 
ry>tii', and tliat tlio {mpillary pnMvs>cs prew into theneeysts until thov 
wrrr (M»nipl('tidv tilled up h\ th(*iu. suhI that the I<K)se eells are prod- 
ucts i»f «M'II proiifrration whirh ofruiN late r« <dther from the {mpilheor 
from til*' ori^rinal alvetdar walU. Whatever may lie the mode of 
growth of xho>v papillary prtH^esses, the eondition i.s a common one in 
the adenomata. <*s|N'rially the rystir kind. 

It is inten'stin^ tool»st»rv«» that the ttMideney to colloid degenenition 
wliirh exists in the normal pituitary lK)dy is seen in certain structures 
in the ad(*noma: compare ii^s. r»S» and t>l. The duct-like acini contain 
u faintly jrnmular material which is supposed to be colloid^ as in the 
thyroid ^land. 

In the a<iult pituitary hiKlies studied to compare with the adenoma, 
I have not lieeii ahle t4) demonstrate lilia on the columnar celli^ lining 
the larjre <luct-like cavities >ituated at the junction of the two IoIh^s, 
hut it is claimed that tht» cells are ciliated (Weichselliaum). 

The hrain was pn»stMved as a museum specimen mid was therefore 
not examined with the microscope. 

Tin* kidneys showed a deci(U*(l decree of interstitial nephritis. 

The uterine tumors were tihro-myomata, one of which was cystic. 

The other organs presented nothinjr of especial interest in addition 
to the n!ike<l-ey«» dia<,nuwis. 

CASE 870. 
ADKNOMA OF TIIK IMTriTARY HODV. 

•I.M.C.; a^^ed ;*)() years; married; farmer; foniicr soldier; nativity, 
Tnited Statics. Mental disease, chronic dementia; duration about two 
years and nini* months. This case was remarkable for the large «izc 
of the tiunor; th(» absence*, so far as could be ascertained, of the usual 
symptoms of intnicnmial growth, and the persistence of some degree 
of sight with great pressun^-atropliy of o])tic nerves and chitisma. The 
following clinical liistory was furnished me by my colleague Dr. 
Foster: 

"'•I. ^I. ('. was admitted to the hospital December G, 1H\)}\: died 
Septemiier 10, \S\H, Condition, aiuemic, fee})le, apathetic, conlined 
to bed; no thoracic or alKlominal disease apparent. Knees tl(»xed at 
right angles, with contracture of leg Ih'xors. Complains of pain in 
knees; is contiMitcd to lie (|uielly in IhmI; has good appetite; mental 
processes slow aiul feei)h'; untidy in habits. The pupils w<M'e rather 
larg(* and slnggi-^h, but ('(junl, and no external ocular ])aralysis (existed. 

'•lie could s(»e sullicientiv for his needs ju his (lcinent(»d condition, 
being ai)le to f(MMl himself. Acuteness of vision was not t(\sl(»(l. 

*'The kne(* pains were n^lieved by sodium salicylat(» and did not 
nu'ur. lie gradually faiKnl and died without other symptoms than 
(exhaustion. 

''After his death it was learned by corresi)ondence that live vcnirs 
before his admis.sion his sight had failed until he could barely see, but 
not recogniz(». a ))erson standing in front of him. His chief complaint 
was of })eing tired and of back ach(% the latter being attributed to an 
injury nveived while in the service. 
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"He did not complain of headache, and the usual symptoms of 
tumor of the brain were all wanting during his stay in the hospital; 
nor could any be recalled by his widow wnen questioned by letter. 
There were no symptoms whatever of acromegaly." 

Autopsy thirteen hours after death: Body somewhat emaciated; 
skin anaemic and slightly yellowish; pubic and axillary regions devoid 
of hair; yellowish- brown patches of pigmentation over the lower 
extremities; bedsores over both trochanters. 

Cranium.— ^Tho, skull was of the usual thickness, and the bone was 
rather dense; the sutures, including the frontal, were visible exter- 
nally but were indistinct in the inner table; arterial depressions well 
marked. The shape was slightly asymmetrical; antero-posterior diam- 
eter, 7i inches; transverse diameter, 5^ inches. 

Removal of the brain revealed a large tumor occupying the posi- 
tion of the pituitary body, and the fossa was greatly enlarged. When 
the tumor was dissected out, the cavity measured 1^ inches antero- 
posteriorly. If inches in transverse diameter, and about 1 inch in 
depth. The surface of the bone in and around the cavity was 
eroded and roughened by absorption, and the clinoid processes and 
normal borders of the fossa were destroyed in the same way. 

The dura mater was somewhat thickened along the superior longi- 
tudinal sinus, but was not abnormally adherent to the bone except 
around the margins of the enlarged pituitary fossa. 

Brain: The weight with the tumor was 48 ounces (1,360.80 grams). 
The pia mater showed opacity, thickening, and some unusual adhesion 
to the dura along the margins of the great longitudinal fissure, and 
some opacity over the whole convexity, especially along the veins. 
The pial veins were full of blood; arteries at the base were atheroma- 
tous and displaced by the tumor. The convolutions were somewhat 
atrophied over the f ronto-parietal convexity, but there was no flatten- 
ing of their summits nor other sign of increased intracranial tension, 
and the cerebro-spinal fluid was increased. 

The tumor occupied the place of the pituitarv body and appeared to 
be an enlargement of the same. It protruded from the base and pene- 
trated deeply into the ventricular cavity of the brain. As nearly as 
could be determined, the growth measured 1^ inches in transverse diam- 
eter, 2 inches antero-posteriorly, and was about 2 inches in vertical 
diameter. Much the greater bulk of the tumor was outside the pitui- 
tary fossa and had penetrated the brain cavities, as may be seen m the 
meaian section of the brain. (PI. XXV.) 

The carotid and posterior communicating arteries were widely sepa- 
rated, and the nutrient systems of small vessels which arise from the 
carotid and other arteries over the anterior perforated spaces were partly 
drawn from their places. The optic nerves were flattened and the chi- 
asma stretched over the tumor and greatly thinned, and the optic tracts 
were widely separated and flattened by the encroachment of the growth. 
The third nerves were slightly compressed between the tumor and the 
pons, and the inner and anterior portions of the crura were slightly 
mdented. The parts which form tne floor of the third ventricle were 
completely destroyed and the growth had extended upward into the 
ventricular cavity, pressed aside and embedded itself in the walls of the 
third ventricle and the thalami, and encroached upon the caudate nuclei 
posteriorly. The upper part of the tumor was almost in contact with 
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the under 8urf ace of the fornix, and the velum interpositom was slightly 
adherent to it. The optic nerves, chiasma, and arteries were adherent 
to the jgrowth, and haa to be dissected from it for complete examina- 
tion. Th(5 roots of the olfactory tracts were widely separated but 
apr)ar(»4itly not directly pressed upon. 

The tumor seemed to have a firm connective tissue capsule, but the 
interior was of soft consistence generaUy, and a clear juice exuded 
from the cut surface. In the center was a small calcareous mass which 
was sectioned with difficulty. 

Aftei* hardening, the surface of the section looked granular or felt- 
like, probably from abstraction of the juice and irregxiiar shrink^ 
of the tissue elements. The halves of the brain were hardened witt- 
out further section to show the tumor in situ. 

The cerebellum, pons, and medulla showed nothing of importance 
so far as examined. 

Thmiic, — Weight of left lung, 21 ounces (595.35 grams); right lung, 
24i ounces (694.57 grams). Slight emphysema of anterior margin; 
IK)8terior portions hypostatic; shallow scars of pleura at the apices. 

Heart: Weight, 7i ounces (205.53 grams). Superficial arteries tor- 
tuous. Pulmonary and tricuspid valves normal. Aortic valves normal 
except some fenestrae above line of contact; mitral valve slightly thick- 
ened but competent; chordae tendinee slightly thickened; summits of 
nmscular papill«3 tjibrous; endocardium of both ventricles slightly 
opaque. Arch of aorta not diseased; some atheroma in the abdominal 
portion. 

Ahdomen, — Weight of spleen, 5i ounces (155.92 gi-ams); capsule 
smooth; puln soft and somewhat slate-colored. 

Kidn(».ys: Weight of left, 5 ounces (141.75 grams); right, 3f ounces 
(106.3 grams). Capsules adherent; surfaces granular; cortex thin; 
pyramids darker than normal. Urinary bladder normal. 

Liver: Weight, 41^ ounces (1,169.43 ^rams). Capsule of right lobe 
slightly adherent to the diaphragm; liver tissue mther pale. Gall 
bladder contiiined an ounce oi pale, watery bile. 

Other abdominal organs were normal. 

MICROSCOPICAL EXAMINATION. 

Tumor: The growth consisted of an alveolar structure, with large 
spaces filled with cells and lined with a more or less perfect • layer of 
long columnar cells. The spaces were large enough to be visible to the 
naked eye, after hardening nad rendered tnem more distinct, thus giv- 
ing a felt-like appearance to the cut surface, as may be seen in PI. 11 

The long columnar cells were very irregularly arranged along the 
alveolar walls, and were of all sizes and shapes. Some were long and 
narrow, some club-shaped, some wedge-shaped to fill the spaces between 
the long tapering cells, and some were apparently loosening from their 
attachment to the walls and becoming shortened and rounded like the 
free cells in the center of the alveoli. At some places the lining of col- 
umnar cells seemed to be absent and the polygonal central cells were 
in contact with the walls of the alveoli. In the central portions of the 
alveoli the cells were of all shapes, but the majority were more or less 
rounded with prominent round nuclei. Some alveoli were completely 
filled to the layer of parietal cells; some contained comparative^ few. 
In nearly all a space existed between the cer*^'^' '^f cells and the 
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columnar layer, probably due to shrinkage of the central mass in har- 
dening. It seemed quite evident from the appearances of the columnar 
layer above described that the central cells nad been shed off from the 
walls and had gradually accumulated within the alveoli. 

There was little indication of papillary outgrowths from the alveolar 
walls; but, with this exception, the structure was identical with the 
pituitary adenoma described in the preceding case, and represented by 
ng. 60. This difference in mode of growth is extremely interesting, 
as it furnishes additional proof of the theory of the development of 
such papillomatous adenomata. 

The alveolar walls were composed of well-developed fibrous connect- 
ive tissue carrying numerous blood vessels. No degenerative changes 
were found in the portions examined, which did not include the small 
hardened mass described in the naked-eye examination. A few of the 
alveolar spaces contained some blood among the central cells. 

As the specimens were preserved for their naked-eye appearances, 
the brain tissue was not examined. The other organs presented noth- 
ing of interest in addition to the conditions noted at the autopsy. 

CASE 964. 

TUMOR OF THE PITUITARY FOSSA, AND CYST-LIKE PROTRUSION OF THE 

FLOOR OF THE THIRD VENTRICLE. 

F. J.; aged 38 years; colored; single; laborer; nativity, United 
States. Mental disease, chronic mania; duration, over twenty years. 
Terminal dementia was so far advanced in this case that but little could 
be elicited from him as to pain or other subiective sensations. He was 
paralyzed, had occasional convulsions, and vomiting was sometimes 
observed. He grew graduallv weaker, the paralysis became more 
general, bed sores formed, and death occurred from exhaustion. 

Autopsy sixteen hours after death. Body emaciated; bed sores over 
sacrum. 

Cranium, — Antero-posterior diameter of the skull, 7f inches; trans- 
verse, 6f inches. Shape symmetrical, but rather long and narrow; 
thickness about as usual in the colored race. On the external surface 
of the right temporal bone was a low, flat exostosis of irregular shape. 
The Pacchionian depressions were large; arterial channels normal. 

There was marked enlargement of tiie pituitary fossa and the cavity 
was occupied by a tumor, which was removed with the brain. The 
antero-posterior diameter of the fossa was three-fourths of an inch, 
the transverse 1 inch, and the depth five-eighths of an inch. The 
walls of the cavity were nearly smooth, but showed absorption of the 
bone and part of the clinoid processes. The dura mater was not abnor- 
mally adherent to the bone and showed nothing unusual except dry- 
ness of the subdural space, and the convolutions were pressed against 
its inner surface, indicating a marked degree of intracranial tension. 

Brain: Weight, when the ventricles were emptied, 45 ounces 
(1,275.75 grams). The pial veins were engorged; membrane in other 
respects as usual. At the base a soft yellowish-white mass projected 
into the enlarged pituitary fossa. The tumor mass was removed with 
some difficulty, on account of its softness, and at the bottom of the 
cavity the pituitary body was found, still presenting about its usual size 
and appearance. The inf undibulum was still distinguishable and con- 
nected the pituitary body with the mass above it. The growth had. 
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forced the optic nerve and chiasma forward and spread the optic tracts 
apart at their anterior extremities. The sheaths of the nerves and 
chiasma were finnl v adherent to the capsule of the tumor. The pos- 
terior portion of the tumor, the arteries, and other structures at the 
base were hidden by a large subarachnoid cyst, which extended back- 
ward as far as the middle of the pons and laterally covered over the 
space between the crura and the tumor in front. The cyst contained 
a sanguinolent fluid and a quantity of crystalline material of a yellow- 
ish color, which was found to be cholesterin. The cavity contained in 
all about half an ounce of fluid and crystals. The cyst was carefully 
opened and washed, to expose the vessels and structures beneath it; 
it was then found that the cavity communicated with a broken-down 
ragged cavity in the tumor mass. The cholesterin was probably derived 
from the degenerated tumor tissue, which was so soft as to be readily 
washed away with a stream of water. 

The arteries on the left side were found to be adherent to the capsule 
of the growth; those on the right were not in contact with it, and the 
cranial nerves were not involved, except the optic sheaths, as above 
described. 

When the subarachnoid cyst was emptied it was seen that the floor 
of the third ventricle was expanded and bulged outward, spreading the 
crura and optic tracts apart nearly two inches. The bulging" floor of 
the ventricle seemed to be entirely distinct from the overlying sub- 
arachnoid cyst, though both probably had some relation to the tumor 
not clearly explainable. From within it seemed to be merely an exces- 
sive dilatation of that portion of the ventricular cavity, though the 
lateral ventricles were also greatly enlarged. The ependyma was 
smooth; veins prominent; no cause for the excessive accumulation of 
fluid was discovered. 

Section of the tumor showed a soft, degenerated structure through- 
out and much breaking down of the central portions. The original 
size of the growth could onlv be conjectured by the size of the fossa 
from which it was taken. Trie pituitary body was normal in appear- 
ance to the naked eye. 

The convolutions were somewhat flattened against the dura and were 
slightly atrophied. The cortex seemed thinner than normal at the 
summits of the convolutions; brain substance oedematous; consistence 
reduced; perivascular spaces enlarged, and tortuous vessels could be 
seen lying within them. No gross lesions were revealed by section, 
and the cerebellum, pons, and medulla showed nothing but the general 
condition of the brain substance above noted. Spinal cord seemed 
normal so far as examined. 

Thorax, — Pleural cavities normal. Weight of left lung, 15 ounces 
(425.25 grams); right lung, 22 ounces (623.70 grams). Anterior 
margins emphysematous; posterior portions engorged and slightly 
solidified by a patchy exudate. 

Heart: Weight, 8f ounces (248.06 grams). Pulmonary valves nor- 
mal; tricuspid valve admitted four fingers, but was Otherwise normal. 
Aortic valves were slightly thickened and fenestrated above line 
of contact; mitral valve was a little thickened at its margins and had 
a few yellow patches at its base. The summits of the muscular papillae 
were fibrous; endocardium of left ventricle opaque; muscular tissue 
relaxed and soft. The aorta showed some atheroma throughout. 

Ahdomm. — Spleen weighed 3 ounces (85.05 grams); capsule wrinkled; 
pulp dark and fibrous. 
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Kidneys: Weight of left, 4f ounces (134.66 grams); right, 4i ounces 
(127.67 grams). Capsule of left thickened and adherent to the cortex; 
surface generally smooth, but showed some small depressions. Capsule 
of right was easily removed, and the organ contained more blood than 
the left; in other respects they were the same. Urinary bladder was 
normal. 

Liver: Weight, 241 ounces (701.66 grams). Surface smooth; tissue 
showed slight passive congestion. Gall-bladder normal. 

Stomach, intestines, and other abdominal organs appeared normal. 

MICROSCOPICAL EXAMINATION. 

Tumor: The tissue of the growth was so degenerated that its nature 
could not be determined. Tlie capsule consisted of fibrous tissue, but 
the central portions were composed of granular fatty debris of cells 
and crystals of cholesterin. The total degeneration of the growth 
suggested that it may have been gummatous, but there were no external 
or internal signs of syphilis except the small flat thickening on the 
temporal bone. The nature of the growth must then be undetermined, 
but that it originally was of considerable size and of denser consis- 
tence was probable from the enlargement it had caused in the pituitary 
fossa. That it was not an enlargement of the pituitary body itself 
was shown by the presence. of that body in nearly its normal condition. 

The brain tissue showed the effects of chronic oedema in the enlarge- 
ment of the perivascular and pericellular spaces. The small arteries 
were frequently tortuous, and blood pigment and a few extra cells were 
found in the surrounding spaces. The nerve-cells showed various 
degrees of yellow granular degeneration. The cerebellum, pons, and 
medulla were not examined. The spinal cord was normal. The other 
organs presented nothing of interest in addition to the naked-eye 
appearances. 

SEEIES V. SPEOIFIO GRANTJLOMATA. 

The so-called granulomata have been uncommon in my autopsies. 
As has already been mentioned, no syphilitic growth of any size has 
been found in nearly 1,700 autopsies, among them many cases of 
syphilitic disease. Specific meningitis nas been found, and many cases 
of specific arterial disease, but cerebral and spinal gummata have 
been conspicuously absent, even when tertiary lesions have existed in 
the liver and elsewhere. It may be mentioned in this connection that 
the later tertiary lesions of the skin and bones are comparatively rare 
among our patients, a fact which may be attributed to tne more or less 
successful treatment of the disease among the soldiers and sailors 
while in the service. 

TUBERCULOMA OF BRAIN. 

But one case of tubercular tumor of the encephalon has come under 
my observation; in this instance multiple, and affecting both cerebrum 
and cerebellum. Tyson places tyroma first in order of frequency; 
Bramwell also places it first under the name of scrofulous tumor. It 
is probable that the statistics upon which these statements were based 
included persons of all ages, as tubercular tumor is comparatively 
common in children, but rare in adults. When found in any case it 
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is usually secondary to tubercular disease of the lunges or elsewhere, 
as it was in this. 

Relatively few cases of tuberculosis of the membranes of the brain 
were found in my autopsies, infection of the central nervous organs 
being for some reason rare in adults. In the case described mere 
were live tumors of the encephalon; three in the cerebrum, two in the 
cerebelhun. They were all of moderate size, sharply circumscribed, 
and greatl}^ degenerated in the interior. Plate XX V I represents the 
largest of the growths situated in the cerebellum near the vermis. 

The growths were accompanied by tubercular meningitis, and were 
secondary to tuberculosis of the lungs, lymphatic g'lands, vertebrse, 
and other organs. 

The histological features of these tumors were not characteristic 
nor well marked on account of degenerative changes. 

The more rare forms of granulomatous growths have not occun-ed 
in my autopsies. 

CASE 991. 

A CASE OF EXTENSIVE TUBERCULAR DISEASE, WITH MULTIPLE TUMOR 

OF THE BRAIN. 

B. F. B.; aged 49 years; married; laborer; late soldier; nativity, 
Uliited States. Mental disease, chronic dementia; duration, four 
years. The following clinical history was furnished by Dr. Foster: 

'' B. F. B. was admitted September 3, 1892, from the Soldiers' Home. 
The records of the Home show that he was characterized on his admis- 
sion there by 'imbecility' and a 'shuflSing gait,' and that the patellar 
reflex was exaggerated. These symptoms, with bronchial respiration 
at the apex or right lung, were the only symptoms recorded prior 
to his admission to the Toner Building, in October, 1894. He then 
showed posterior angular projection of the second and third lumbar 
spinous processes and in the region of the tenth dorsal vertebra. 
There was tenderness of the entire dorsal aiid lumbar spine. He was 
suffering from pain in the lower extremities, and the latter presented 
marked muscular weakness, with diminished tactile sensibility. The 
pain in the legs was not constant, but, relieved by rest and counter- 
irritation alon^ the spine, recurred paroxysmally. He had occasional 
attacks of vomiting, with moderate rise of temperature and pulse. 

''Weakness ana discomfort in moving compelled him to keep his 
bed during the last six months. Tuberculosis, which had been latent 
in the apex of the right lung, developed, affecting lungs, intestines, 
liver, kidneys, and brain; but without cough or expectoration. Dur- 
ing the greater part of the time he expressed himself as comfortable, 
notwithstanding the severe spinal caries. 

"The mental symptoms were simply those of intellectual weakness. 
He was able to manifest an interest in his diet, calling for such food 
as he fancied. He would occasionally speak of pain in his legs when 
questioned, but seemed to have a singular immunity from- suffering 
until the last ten days of life. 

''The pupils presented no abnormality, and there was no ocular, 
facial, or bulbar paralysis. He never complained of headache, and did 
not speak of giddiness. There was much apparent suffering during the 
last week of life, but hebetude appeared^ deepening into stupor, and 
he was most of the time unconscious of his surroundings. 
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"The usual symptoms of brain tumor (except the vomiting, which 
was attributed to the spinal lesion) were all conspicuously absent. He 
had no hallucinations, delusions, or delirium. Dementia progressed 
noticeably during the last two or three months." 

Autopsy four hours after death. Body emaciated; rigor mortis 
slight; tattooed designs on right forearm. Marked angular projection 
of the spinous processes of the second and third lumbar, and the ninth 
and tenth dorsal, vertebrae; some deformity of lower cervical and 
upper dorsal region, the first dorsal process being turned toward the 
left. Bedsores had formed over the dorsal and lumbar spinal pro- 
jections. 

Cranixim,, — Antero-posterior diameter, 1\ inches; transverse, 53^ 
inches. The skull was very thick and dense, especially in the frontal 
and occipital regions. In the thickest place in the frontal bone it 
measured one-half inch; in the occipital region, three-fourths of an 
inch; in the temporal, three-eighths of an mch. The sutures were 
indistinct in the inner table, but visible externally; diploe scanty, 
especially in the regions of greatest density and thickness; shape 
fairly symmetrical; arterial depressions well marked. Dura mater 
not unusually adherent to the bone, but there were slight adhesions 
to the cerebellar pia mater over one of the tumors and to the pia over 
a small growth in the right occipital lobe. There were no indica- 
tions of increased intracranial tension, and the cerebro-spinal fluid was 
excessive in quantity. 

Brain: Weight of right hemisphere, 15^ ounces (439.42 grams); left, 
16 ounces (453.60 grams); cerebellum, pons, and medulla, 5i ounces 
(155.92 ^rams). The pia mater over the convexity was thickened, 
opaque, its meshes filled with serum, and the pial vessels were very 
tortuous. At the posterior extremity of the median surface of the 
right occipital lobe the pia was adherent to the f alx major over a small 
area, corresponding with a flat irregular tubercular growth in the cor- 
tex. In the right cerebellar fossa the pia was adherent to the dura 
mater over a tumor mass hereafter to be described. At the base in 
the vicinity of the optic chiasma, tuber cinereum, crura, pons, and 
Sylvian fissures, the pia mater and arachnoid were thickened and mat- 
ted together, and the vessels were studded with small whitish nodules, 
which were found to be miliary tubercles. The convolutions were 
greatly shrunken over the convexity and median surfaces; ventricles 
moderately enlarged. In the right ventricle a tumor, about one- 
fourth of an inch in diameter, was found in the head of the caudate 
nucleus, projecting slightly into the cavity. It was hard, greenish- 
yellow in color, indistinctly concentrically striated, and sharply cir- 
cumscribed from the surrounding tissue. The section projected 
slightly from the soft brain substance around it, but the tumor could 
not be enucleated without tearing the brain tissue. On the left side a 
tumor of similar appearance, but about three-fourths of an inch in 
diameter, was found in the median surface of the frontal lobe, just 
anterior to the white commissure and below the genu of the corpus 
callosum. Section showed that the growth was apparently below the 
cortex, and that it had encroached upon the caudate and lenticular 
nuclei and the anterior extremity of tne internal capsule. The ^mall 
growth in the right occipital lobe, before mentioned, presented the 
same general appearances and was supposed to be of the same nature. 
The brain tissue was very pale, sort, and oedematous; perivascular 
"oaces large. 
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In the right hemisphere of the cerebellum were two tumors similar 
in appearance to those found in the cerebrum. One was situated at 
the outer portion of the posterior border of the hemisphere just above 
the great horizontal fissure ; the other was in the supeiior portion, near its 
junction with the middle lobe; each was about half an inch in diameter 
and nearly globular. The tumors appeared to be beneath the general 
coi*tical surface of the organ and to have pressed aside and taken the 
place of the nervous subsSince. They probably originated from some 

?ortion of the pia mater between the f oua, and grew in every direction, 
he outer one had reached the surface and became adherent to pia and 
dura mater; the other had a thin layer of cortex over its most project- 
ing portion. Section of the left hemisphere, pons, medulla, and upper 
cervical spinal cord revealed nothing of importance in addition to the 
general condition of the brain substance above noted. 

Thorax. — Firm pleuritic adhesions on both sides; right pleural cavity 
entirely obliterated. Weight of right lung, 38 ounces (1,117.30 grams); 
left lung, 28i ounces (807.97 grams); both were completely filled with 
tubercular nodules. 

Heart: Weight, 9f ounces (276.41 grams). Slight increase of peri- 
cardial fluid. Pulmonary valves normal; tricuspid valve normal. 
Aortic valves showed a little chronic thickening along line of contact; 
mitral valve a little thickened at its margins. 

Abdomen, — Spleen: Weight, 12i ounces (354.37 grams); capsule 
slightly wrinkled; pulp firm and rather pale. When tested with iodine 
it did not show the reaction for amyloid material, and no tubercles 
were visible to the naked eye. 

Kidneys: Weight of left, 7i ounces (205.53 grams); rig-ht, 5 J ounces 
(155.92 grams). The pelves were dilated and the left contained a 
deposit of thick pus from an abscess which communicated with it; a 
number of smaller deposits of pus were scattered throughout the organ. 
The right kidney was less aflected, but numerous foci of purulent 
inflammation were found scattered everywhere through it. The cap- 
sules were slightlj^ adherent; surfaces smooth except where the small 
abscesses were situated in the cortex. The lesions presented the char- 
acteristics of tubercular inflammation. The urinary bladder was 
dilated and the walls were hypertrophied. 

Liver: Weight, 63 ounces (1,786.05 grams). The right lobe was 
marked by the ribs. The tissue presented a marked nutmeg appear- 
ance, probably due to passive congestion and fatty infiltration. Many 
small whitish nodules, supposed to be miliary tubercles, were found 
scattered through the tissue. The gall-bladder was normal. 

Intestines: A moderate-sized ulcer was found in the ileum near the 
ileo-csecal valve, and the edge of the valve was ulcerated. There 
were some large ulcers in the head of the colon, one very large and 
deep about 4 inches from the caput coli, and one 3 inches beyond the 
last. The vermiform appendix was ulcerated for about two-thirds of 
its length from the extremit}^ and filled with pus. 

The stomach appeared normal. Other abdominal organs presented 
no si^ns of disease. 

Spinal column: When the spinal canal was exposed, marked curva- 
ture was observed in the dorsal and lumbar regions, where the spi- 
nous processes were prominent. These regions were found to corre- 
spond with extensive caries of the bodies of the vertebrae. In the 
lumbar region the bodies of the second and third lumbar vertebne 
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^ere nearly destroyed, and large masses of necrotic bone were com- 
pletely separated and lay with the thick pus deposits in the place of 
the vertebrae. In the dorsal region the spinal dura mater was thick- 
ened, adherent to the bone, and over its inner surface was a hemor- 
rhagic false membrane. A small hemorrhage, outside of the spinal 
dura mater, was found over the site of the greatest dorsal curvature. 
From the posterior view of the spinal column it appeared that the 
carious region was about 3 inches in length in the dorsal region and 4 
inches in the lumbar, but examination from the front revealed that 
the caries extended from the seventh dorsal vertebra to the sacrum 
and actually involved the upper portion of the sacrum and adjoining 
portions of the iliac bones. The carious regions in front were all con- 
tinuous with each other, and large pus deposits, some liquid, some 
caseous, lay all along the track of the disease. The psoas and iliacus 
internus muscles of both sides were infiltrated with large pus accumu- 
lations, and that on the right side was almost ready to point in the 
groin, having reached "Poupart's ligament. After removal of the 
overlying tissues it was found that many of the bodies of the vertebrae 
were extensively eroded, and that the body of the second lumbar was 
almost destroyed. 

Examination of the spinal cord itself was not conclusive without 
the aid of the microscope, but it appeared softer in the regions of the 
greatest caries, and the membranes were thickened and adherent to 
the spinal canal in the dorsal region. 

MICROSCOPICAL EXAMINATION. 

The tumors of the brain presented the usual characteristics of tuber- 
cular tumor. These growths are essentially masses of tubercular tis- 
sue produced by the development and coalescence of vast numbers of 
miliary granulations which have their origin in the vessel walls. These 
miliary tubercles have the same essential structure wherever found, 
being composed of lymphoid cells, epithelioid cells, an imperfect inter- 
cellular reticulum, and giant cells, the last two constituents not being 
essential to the simplest form of miliary tubercular granulation. 

In the formation of these tumor masses the miliary granulations 
coalesce; the original vessels are soon obliterated by destruction of 
their walls and thrombosis, and the new granulation vessels, if formed, 
rapidly disappear, so that the mass soon degenerates in its central por- 
tions. Surrounding the degenerated portion is a zone of more recent 
granulation tissue, which by continuous growth adds to the periphery 
of the mass, which thus extends in every direction from the center and 
to the naked eye presents a concentrically striated appearance. 

In the central portions of the present tumors scarcely a trace of 
the original cellular structure could be distinguished. Around the 
periphery the cell structure became more evident, and some traces of 
tubercular granulations could be seen. In the sections examined no 
giant cells were discovered. A few vessels were found in the periph- 
ery of the tumors still filled with blood. In the granulation zone 
the vessels showed great accumulations of cells around their walls, and 
this infiltration was observed to extend along the vessel walls for some 
distance into the brain substance. Portions of the pia mater adjacent 
to the tumors were infiltrated with round cells, especially in the vicinity 
of the vessels. 
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The hrain substance generally showed widencni perivascular and 
pericellular spaces and some pigmentary and granular degeneration 
of the nerve cells. In the walls of the pial vessels at the base, and in 
many of the small cortical vessels in the same region, many tubercular 
granulations were found. 

The tissue of the cerebellum showed nothing of interest, except in 
the vicinity of the tumors, as above noted. 

The spinal cord has not yet been examined. 

The other organs showed tubercular disease in all eases where the 
nodules and lesions were found with the naked eye. The bones were 
not examined, but the tubercular nature of the caries seemed self- 
evident. 

SEEIESYL AllTEUBISHS. 

CASE 805. 

ANEURISM OF THE RIGHT MIDDLE CEREBRAL ARTERY ' AND OF THE 

ABDOMINAL AORTA. 

T. S. C; aged 64; widower; late soldier; nativity. United States; 
mental disease, chronic epileptic mania. This patient had convulsive 
attactks occasionally, which were believed to be epileptic; he was some- 
what demented; was feeble, and kept in bed, but snowed no distinct 
paralysis except ptosis of right eyelid. He had occasional attacks of 
vomiting, and a lew days before he died the vomitus contained blood. 
The eyes were not examined with the ophthalmoscope, but sight was 
impaired. The duration of his mental trouble was over eig-hteen years. 
Death occurred in a convulsion, preceded by great prostration from 
hemorrhage. 

Autopsy thirtv hours after death. Body fairly well nourished; 
marked pallor of skin. 

Cranluin. — Antero-posterior diameter, 7i inches; ti'ansverse, 5| 
inches. Skull a little thicker than usual, and a few small exostoses 
were found on the inner surface of the frontal bone. The sutures were 
partly obliterated and the bone was dense. The right posterior clinoid 
process and a small portion of the adjoining dura were adherent to a 
tumor mass in the brain and were brought away with it. 

Brain: Weight of right half, 20f ounces (588.26 grams); left half, 
20i ounces (581.17 grams). Pia mater oedematous; veins moderately 
full of blood; arteries at the base atheromatous in patches, especially 
the vertebrals. Convolutions were moderately atrophied over the 
whole brain; no effects of pressure could be distinguished. 

On the right side at the base a tumor mass was situated on the inner 
side of the uncinate gyrus and extended from the anterior border of the 
pons to the posterior border of the orbital convolutions. The tumor 
was about li inches in its longest diameter; it was globular in shape 
and of firm consistence. The anterior extremity of the temporal looe 
was pressed outward, the crus pressed upon and indented shghtly, the 
midale cerebral artery was displaced forward, the posterior communi- 
cating artery was pressed inward, and the third nerve was displaced 
and stretched over the tumor. The anterior extremity of the ten- 
torium was adherent to the capsule of the growth, and the two adhered 
firmly to the posterior clinoid process. The capsule of the tumor was 
calcareous and thick, and the accommodation oi the parts around to it 
showed the growth to be of long standing. 
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Section revealed the true character of the tumor; it proved to be an 
aneurism which had formed on the middle cerebral artery at a point 
between the posterior communicating and the anterior choroid artery. 
The opening into the vessel was shown to be about one-sixteenth of an 
inch in diameter, and some blood still entered the aneurismal sac, 
though the cav^ity was nearly filled by dry, friable laminated clot. 
(The photograph shows the opening into the vessel and the appearance 
of the aneurismal contents.) 

The brain tissue was very soft in the vicinity of the tumor, so that 
it was diflScult to section it without displacement. The thalamus was 
encroached upon by the sac and pressed upward; the lenticular nucleus 
and the anterior portion of the internal capsule were pressed upward. 
The optic tract was almost completely destroyed at its posterior por- 
tion. The situation of the tumor was such that the main fibers of the 
internal capsule passed over and behind it, and the pressure upon the 
crus was slight; the absence of distinct paralysis is thus explained. 
The slow growth of the aneurism and its gradual cure bj obliteration 
of the sac probably account for the absence of more definite sj^mptoms. 
The brain tissue in general was reduced in consistence and oedematous, 
but there were no gross lesions elsewhere in the brain. 

Tliorax, — Firm pleuritic adhesions on both sides. Lungs: Weight of 
right, 21f ounces (616.61 grams); left, 15 ounces (425.25 grams). The 
leit lung showed some hypostasis posteriorly and some chronic scar- 
like nodules at the apex, possibly the remains of an arrested tubercu- 
losis. On the right side, occupying the position of the lower lobe, 
was a large cyst-like cavity between the two layers of the pleura which 
had a capacity of nearly 2 pints. The cyst walls were about one-eighth 
of an inch in thickness, and were composed of tough, fibrous tissue. 
The contents of the cyst were yellowish serum, and shreddy, caseous 
material floating in the serum and adherent to the walls. The lowey^ 
lobe of the lung was pressed upward and backward by the cyst, and a 
portion of the tissue may have been destroyed. The parietal pleura 
and the diaphragm were adherent to the cyst wall and had to be 
removed with it. The lung was not sectioned, but nothing abnormal 
could be found in the remaining portions. 

Heart: Weight, 10^ ounces (297.67 grams). Valves of right side, 
normal; aortic valves thickened, calcareous, and all the contiguous 
edges of the segments were adherent so that the orific<^ was much nar- 
rowed; the aorta showed some atheroma; the mitral valve was slightly 
thickened at its margins; summits of the muscular papillae fibrous. 

Abdomen. — Spleen: Weight, 4 ounces (113.40 grams); capsule wrin- 
kled; pulp pale and fibrous; splenic artery very calcareous. 

Kidneys: Weight of left, 3i ounces (99.22 grams); right, 2J ounces 
(63.78 grams). The pelvis of the left contained several fragments of 
calculi, which may have originally been one large calculus broken in 
removal of the organ. The capsules adhered slightly; surfaces gran- 
ular; cortical substance extremely thin; several large cysts in each; 
pelvic fat increased; pyramids atrophied. The calices of the left kid- 
ney, its ureter, and the urinary bladder contained some grittj'^ calcare- 
ous material and a little muco-pus. 

Examination of the abdominal aorta revealed a small aneurism, about 
\\ inches in diameter, which had formed on the vessel at the point where 
it is crossed by the duodenum. Adhesive inflammation had united the 
sac to the intestine, and rupture had occurred into the bowel. ' " 
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ulum had foniied in the interior of the inteHtine, which extended nearly 
the whole length of the nniall intestine from the point of perforation 
to the ileo-c»cal valve. 
Other atxlominal organs normal to the naked eye. 

MICROSCOPICAL EXAMINATION. 

Examination of the contents of the aneurism was not considered 
necessary. The hrain-cells showed marked degenerative changes; 
some of the vessels were tortuous, and pigment was scattered a&ng 
their walls. 

The kidneys showed advanced interstitial nephritis. 

Other organs not examined. 

Note. — Though aneurism can not be proi)erlv considered as a tumor of the brain, 
the symptoms may ))e similar and the results tne same. The subject of intracranial 
aneurism is treated with tumors of the brain by Bramwell and otliers, and the close 
association with the true neoplasmata clinically will perhaps warrant the introduc- 
tion of this case here. 



SERIES VIL OSTEOMATA. 

Osteomata of the skull may penetrate the brain mechanically and 
interfere with its function, but such growths are usually small and 
flat and give no ante-mortem evidence of their presence. Osseous 
growths of this character have been cjuite common in my autopsies, 
but owing to the uncertainty as to their aetiology they have not been 
placed with the true neoplasmata. Occasionally we meet with exten- 
sive nodular hyperostoses covering the inner surface of the skull 
bones, usually the frontal, such as shown in PI. XXIX. As the exact 
relation of these growths to brain atrophy, to inflammation, and to 
developmental defects is not yet settled, they probably should not be 
considered as tumors. Though they are usually associated with 
extreme dementia and often with im))ecility, the exact relation to the 
mental defect is hard to determine. The bone thickening has been 
regarded as compensatory to atrophy of the brain, but the condition 
is compamtively rare, while brain shrinkage is extremely common. 
It seems more pro))able that the process is set up during the period of 
development and that as a consequence normal cranial and cerebral 
growth does not occur. The dura mater is always adherent, thinned, 
and deficient over the roughened surface. 

More common, but probably of less importance, are the small 
irregular flat masses of bone found usually in the falx. Though their 
TOtiology is unsettled, they are probably errors of development and 
may })o classed with tumors. Inflammation has been suggested as a 
cause, though this is hard to demonstrate. They are usually thin and 
flat, but are somotiines thick enough to make slight impressions in the 
adjoining surfaces of the brain. The dura over the mass is thin and 
defci^tive, leaving small bone surfaces bare, and it is usually easy 
to enucleate the osseous growth. Signs of inflammation are usually 
wanting and they are not associated with any special form of mental 
disease. PI. XXX shows a group of these growths from a number 
of cases, photographed the natural size. 
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MULTIPLE TUM0B8. 

In several instances tuniors of diflferent character coexisted with 
the intracranial growths. These may be regarded as merely coin- 
cidences, as the growths were usually widely different in structure 
and situation, but as interesting associated conditions thej^ may be 
here mentioned. 

In case 8^3 there were several small wart-like growths on the dura 
and falx, besides the large tumor within the brain. These, however, 
were regarded as of the same origin as the cerebral growth, though 
the relationship was hard to demonstrate. 

In case 1436 a small osteoma of the falx coexisted with a large dural 
endothelioma; in case 1146 a large soft cancer of the stomach with an 
endothelial sarcoma of the dura mater. A small papuliferous cyst 
adenoma was found in the kidney in case 1516, the intracranial growth 
being a small spindle-celled endothelial sarcoma. In case 1582 a dural 
endothelial growth was associated with a bulky hsematoma, which 
would have complicated the diagnosis had tumor been suspected. 

A medium-sized hemorrhagic spindle- celled sarcoma of the cerebel- 
lum found in case 1130 was associated with numerous soft fibromata 
of the skin, A possible relationship might be claimed in this instance, 
though microscopic examination failed to show any positive evidence 
of origin from the peripheral nerves. 

In case 833 three tumors of widely different structure and situation, 
with evidently no aetiological relationship, were found at the autopsy. 
The intracranial growth was a small dural endothelioma, and the asso- 
ciated tumors were an adenoid cancer of the stomach and a round- 
celled sarcoma of the testicle with secondary deposits in other organs. 

In case 1619 a cavernous angioma of the liver coexisted with glioma 
of the brain, and in case 788 a tumor of the hypophysis was found in 
an aged colored woman who had a number of uterine fibro-myomata. 
The degenerated tumor of the pituitary fossa, found in case 964, was 
associated with a large flat exostosis of the outer surface of the right 
temporal bone and moderate scaphoid deformity of the skull. 

Tne tubercular tumors in case 991 were multiple, and in case 805 a 
large aneurism of a cerebral artery coexisted with a small one of the 
abdominal aorta which ruptured into the duodenum and caused death. 

It will be observed that the more rare and less important intracranial 
tumors are not represented in the writer's collection. Psammo-sar- 
coma, and psammoma, tumors of doubtful character, are probably in 
many instances spindle-celled endothelial sarcomata with calcified and 
hyaline cell-spherules. Manj^ tumors described as fibromata and fibro- 
sarcoma may probably be placed with the same class, as may certainly 
be many of those commonly called endothelioma. 

The more uncommon forms of sarcoma, such as alveolar, melanotic, 
and perithelia! types have not been met with in my autopsies. 

Angioma has been Reported as occurring in the brain, though care 
must be taken not to confuse this growth with telangiectasia of certain 

Earts of gliomata and other tumors. Lipoma and chondroma have 
een found within the cranium, but must be exceedingly rare. 
Primary carcinoma of the brain would of course be possible and sec- 
ondary deposits may occur, though none have been found in the many 
cases of carcinoma of other organs examined by the writer. 
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With the exception of some large subarachnoid accumulations of 
fluid, no primary cerebral cysts have come under my observation. 
The foregoing collection comprises all of the cases of intracranial 

{rrowth in the 2,807 deaths whicn occurred in this hospital during the 
ast eighteen years. Of the^ total number of cases 1,642 were exam- 
ined, and, so far as could be determined clinically, all cases of intra* 
cranial tumor were included. When we recall that several of the 
tumors were small and so situated that they could have had no setio- 
logical relation to the mental disease, the comparative infrequency of 
intracranial tumor as a cause of insanity becomes apparent. 
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